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Beckman/Spinco Model CP Continuous ‘ 
Flow Electrophoresis instrument 

with accessory fraction collector allows 
unattended runs of 72 hours. : & & 


As long as your biochemical or organic mixture is 
water-soluble and the fraction you want is ionized 
— chances are our Model CP Continuous Electro- 
phoresis can separate it — and in quantity. 

In the field for three years, the CP has solved a 
wide array of fractionating and purifying problems. 
In biochemistry the Spinco Model CP separates 
amino acids, peptides, hormones, sterols, bacteria, 
viruses, serum proteins and lipoproteins...is used in 


TO: Spinco Division, Beckman Instruments, Inc. 
Stanford Industrial Park, Palo Alto 5, Calif. 


O Please send me applications bulletin 6055 giving typical 
operating conditions and literature references. 


C) Please send descriptive literature and prices on the CP. 
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processing antibiotics and concentrating vaccines. 

In organic chemistry the CP can isolate the end 
product in many types of reactions, in quantities 
up to a gram of pure material a day. Often the vari- 
ous side products can be separated as well. 

If you face the problem of preparing pure frac- 
tions in volume, investigate the CP Continuous 
Electrophoresis now. Fill in the coupon and you will 
receive literature by return mail. 


Spinco Division 
Beckman Instruments, Inc. 
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New Science Textbooks 
..- from SAUNDERS 








eet te 
VERTEBRATE BIOLOGY 


A study of vertebrate animals of North America for students of 
| zoology, science teachers in training, and students of conservation 
and wildlife. Fishes, amphibians, reptiles, birds and mammals are 
each considered separately—their organ systems, general and special 
characteristics, distribution and population dynamics. Clearly writ- 
ten discussions cover such topics as modern systematics—territorial 
concepts—physiological factors associated with dormancy, such as 
| temperature, metabolism, circulatory system—sex recognition, court- 
ship and pair formation. 


Daa ee 


By RoBert T. Orr, Ph.D., Curator of Birds and Mammals, California Academy of Sciences; 
| Professor of Biology, University of San Francisco. About 450 pages, illustrated. 
i New—Ready April, 1961. 


New! (2nd) Edition! Fischer — 
QUANTITATIVE CHEMICAL ANALYSIS 


| Combines the features of a text and a lab manual in a single book. 
It covers all phases of quantitative analysis. The author discusses 
| fundamental principles, gravimetric methods, volumetric methods, 
optical and electrical methods. New material has been included on 
| analytical balance; precipitation processes; neutralization reactions; 
complexometric titration; theoretical treatment of oxidation-reduc- 
tion reactions. New lab experiments have been added on optical and 
electrical methods. All line drawings of equipment are completely 
new. 


By Ropert B. FiscHer, Ph.D., Professor of Chemistry, Indiana University. About 425 pages, 
illustrated. ew (2nd) Edition—Ready April, 1961. 


New! Strauss — 


pages, illustrated. $5.00. 





























West Washington Square 


New! Carpenter — 
MICROBIOLOGY 


A general microbiology textbook for 
students taking a single course in this 
field. Equal attention is given to each 
of four phases of microbial life: 1) 
a general survey of microorganisms; 
2) a detailed study of the biology of 
bacteria—their metabolism, growth, 
death and genetics; 3) the ecologic 
relationships and role of microorgan- 
isms in natural or controlled environ- 
ments; 4) the interactions of patho- 
genic microorganisms with their plant 
or animal hosts. The style is con- 
cise and straightforward with a mini- 
mum of material to be memorized. 
Illustrations emphasize principles 
and general concepts. This complete 
text provides a good foundation for 
further study in medicine or in vari- 
ous specialties such as pathogenic 
bacteriology or sanitary, soil and in- 


dustrial microbiology. 


By Pxivip L. CarPENTER, Ph.D., Professor of Bac- 
teriology, University of Rhode Island. About 480 
pages, with 246 illustrations. 

New—Ready April, 1961. 


An Outline of CHEMICAL GENETICS 


A concise presentation of chemical genetics, highlighting the latest 
developments in the role of nucleic acids—particularly DNA. Basic prin- 
ciples of genetics are fully covered in discussions on: protein synthesis, 
chemical nature of hereditary material, genetic recombination, mutations, 
nucleo-cytoplasmic relationships and biochemical genetics. DNA—its 
structure, synthesis and distribution to progeny, is fully explained. Inborn 
errors of metabolism, embryonic development, aging, infection and im- 
munity and similar manifestations of how cells and biological changes 
affect one another are discussed. 

By BeRNaRD S. STRAUSS, Ph.D., Associate Professor of Microbiology, The University of emote = 


Consider these texts for your courses 


W. B. Saunders Company 


Philadelphia 5, Pa. 
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KEEP YOUR LAB AHEAD 
IN INFRARED 
WITH LO 








2 15u 12.5 


NaCl Model 137. Scans fundamental infrared range 
2.5u to 154—in 12 minutes; suitable for 70% of 
all analytical problems involving organic chemicals 


KBr Model 137. Scans from 12.54 to 25, in 6.5 
minutes; provides data impossible or difficult to 
obtain at shorter wavelengths 75 





BACORD® SPECTROPHOTOMETERS 


One of Perkin-Eimer’s line of Model 137 
Infracord® Spectrophotometers. Alike in 
appearance and operation, instruments 
differ in spectral regions covered as shown 
by chart paper. Sample is 1,2,4-Trichloro- 
benzene. 


25, 83 


Model 137-G. N st. Infracord 

strument covers highly 

7.54 n with high resoluti Two- 

length drive permits either 24-minute scan 

titative analysis or 8-minute scan for survey work 


INSTRUMENTS COVER THREE IR RANGES. Three Infracord Spectrophotometers are available. All are double- 
beam instruments, similar in appearance, accuracy, reliability, simplicity, low cost and availability of accessories 
for sampling and special analyses. They differ only in the IR spectral region covered and in their optics. 


Any ‘laboratory can improve its analytical efficiency with 
one or more low-cost Perkin-Elmer Model 137 Infracord® 
Spectrophotometers. 


The cost — $4500 for the NaCl Model 137 —is one-half to 
one-third that of infrared instruments designed for more 
complex and demanding work. Despite this difference in 
price, P-E Infracords can handle most analytical problems 
a chemist in research and development, process or quality 
control, must perform. This means you don’t pay for per- 
formance you don’t need...nor for a high-salaried special- 
ist, since a technician can operate the Infracord after a few 
minutes’ instruction. 


For laboratories with no IR instrument, an Infracord means 
cutting analytical time from hours to minutes... achieving 
accuracy and reliability unmatched by other techniques. Re- 


Ask about our instrument leasing program. 
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sults are presented as standard spectra on notebook-size 
paper for easy reference and filing as a permanent record. 


For large laboratories, the use of a number of Infracords 
provides rapid, accurate analysis of the more routine samples 
... prevents delays at the spectroscopy lab...keeps more 
sophisticated IR equipment and skilled spectroscopists busy 
at problems only they can handle. 


For multi-laboratory organizations, an Infracord at each of 
a company’s decentralized labs stems the flow of samples to 
the central research lab for IR analysis. It provides better 
analytical service in the field... leaves the central lab free 
for more basic work. 


For complete information on all Infracords, write to the 
Perkin-Elmer Corporation, 910 Main Avenue, Norwalk, Conn. 


INSTRUMENT DIVISION 


Perkin-Elmer Gyno 


NORWALK, CONNECTICUT 
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Man-Guided Evolution in Plant Rusts: T. Johnson .............. 0.2 cc cccuccecces 


Through his modification of the host plants of the cereal rusts, 
man is also modifying the rusts. 


Personality and Scholarship: P. Heist et al. 
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Leaf of barberry, Berberis vulgaris, showing the aecial or cluster-cup stage of stem 
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Removes impurities automatically 
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FISHER ZONE REFINER 


* Automatic Purification to PRIMARY STANDARDS 


¢ Impurities Removed TOGETHER 

¢ Any Number of Passes Are Cycled Automatically 

¢ Compact—Only 10” x 15” of Bench Space 

¢ Operates Anywhere on Standard 115-Volt A.C. 

* Refines Most Reagents That Melt at 50° to 300° C 
¢ For Upward, Downward or Horizontal Operation 






PURIFIED 


AIR SOLID 


BLAST .. 
“rT LEFT: Aseach melted 
= an bs zone passes through 
y the sample, the impure 
compound melts in 
front and purified 
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HOW MANY hours have you been wasting, purifying re- 
agents by tedious, step-by-step refining methods? With the 
new Fisher Zone Refiner (patent applied for), you can now 
attain virtually any desired purity in your primary stand- 
ards—automatically—for nearly any organic or inorganic 
chemical with a melting point between 50° and 300° C. 

THE FISHER Zone Refiner utilizes the technique first 
developed by Bell Laboratories for purifying germanium 
for transistors—where purity standards are fantastically 
high. It utilizes the principle of repeated freezing, melting 
and refreezing . . . and can be set for a single pass, or as 
many as necessary or desired. You can set your own 
standards of purity—and achieve them. 

IMPURITIES are removed together, and retained; 
where desired, they can be concentrated until there is an 
adequate sample for precise quantitative analysis. Or, of 
course, simply discarded. Purification of charges as small 
as one ml is thoroughly practical, and the full capacity 
of the device is 55 ml. 

For full details, please write: Fisher Scientific Company, 
Box 139, Fisher Building, Pittsburgh 19, Pa. F-94 


:O; FISHER SCIENTIFIC 


World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
Boston « Chicago 
a3 Philadelphia + Pittsburgh +» St. Louis »* Washington + Montreal » Toronto 
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The Parade of 
Disciplines in the 
Most Advanced 
Areas of 
Bioscientific 
Research 
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Today, launching a diversity of bioscientific pro- 
grams, Melpar is probing many new areas indepth 
and breadth in all of the life sciences. Under the 
leadership of Dr. Milton A. Mitz, these include such 
areas as: 


Bio-organic Chemistry, the isolation and 
characterization of natural products. 
Physiological Chemistry, the mode action 
of drugs and the general problems of inter- 
mediate metabolism. 

Biological Chemistry, electronic nature of 
nerve action. 

Enzymology, the chemical structure, the 
kinetic mechanism, and the specific function 
of biological catalysts. 


10 FEBRUARY 1961 


What is the nature of nerve action? What is the 
function of a biological catalyst? These represent 
but a few of the areas Melpar is now exploring. 
This is Melpar: Project Probe. 


Scientists with advanced degrees in Bio- 
chemistry, who are interested in participating 
in Melpar: Project Probe, are invited to 
write to F. J. Drummond, Professional Place- 
ment Manager, 3348 Arlington Boulevard, 
Falls Church, Virginia. 


ww = 
. 
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NMELPAR ® inc 


A Subsidiary of Westinghouse Air Brake Company 
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Viscoelastic Properties of Polymers 

By JOHN D. FERRY, University of Wisconsin. In an 
exacting and uniform treatment of the viscoelastic proper- 
ties and behavior of polymers, the author carefully devel- 
ops a discussion of the phenomenological theory of visco- 


elasticity, followed by the presentation of a wide variety 
of experimental methods and a critical appraisal of their 
applicability to polymeric materials of different character- 
istics. 1961. 482 pages. Prob. $15.00. 


International Education in Physics 


Proceedings of the International Conference on Physics 
Education 
Organized under the auspices of the International Union 
of Pure and Applied Physics 

Edited by SANBORN C. BROWN, Massachusetts Insti- 


tute of Technology; and NORMAN CLARKE, The Insti- . 


tute of Physics and The Physical Society, London. This 
conference was held at UNESCO House, Paris, from July 
18th to August 4th, 1960. The book is the first attempt to 
look at the problem of physics education as a whole, in all 
aspects. (A Technology Press Book, M.I.T.) 1960. 208 
pages. $4.50. 


Studies in Paleobotany 


By HENRY N. ANDREWS, JR., Washington Univer- 
sity. With a chapter on palynology by CHARLES J. FE- 
LIX. The primary theme projected in this introductory 
book is the evolution of vascular plants from the time that 


they first appeared on land, focussing on fossil groups 
that have a bearing on the origin of modern ones. The 
author also introduces occasional discussions of related 
living groups. 1961. 487 pages. $11.75.* 


Introduction to Parasitology, Tenth Edition 


With Special Reference to the Parasites of Man 

By the late ASA C. CHANDLER, and CLARK P. 
READ, The Rice Institute. In its consideration of special 
categories and in its general outlook, this is the most con- 
cise and modern treatment of medical entomology avail- 


able. The latest information is reflected in the treatment 
of the classification, life histories, and general biology of 
the parasites—and those aspects of applied parasitology 
which are of special concern to man. 1961. 822 pages. 
Prob. $9.75. 


Physical Chemistry, Second Edition 


By FARRINGTON DANIELS and ROBERT A. AL- 
BERTY, both of the University of Wisconsin. Completely 
rewritten and substantially expanded, this new edition of 


Physical Chemistry now covers more areas of modern 
physical chemistry than ever before. 1961. Approx. 776 
pages. Prob. $8.75. 


Kinetics and Mechanism, Second Edition 


A Study of Homogeneous Chemical Reactions 

By ARTHUR A. FROST and RALPH G. PEARSON, 
Northwestern University. The authors have thoroughly 
revised their book in order to provide information which 


is completely up-to-date. They continue to emphasize the 
complexities of chemical reaction and the close relation 
of kinetics to mechanism. 1961. Approx. 432 pages. 
$11.00*. 


Planets, Stars, and Galaxies 


By STUART J. INGLIS, Contra Costa College. This is 
an introduction to astronomy for those who do not have 
a background in mathematics and science, and yet want to 
understand the physical universe. The book presents im- 


portant ideas and theories that astronomers have formulated 
with regard to the age, origin, and evolution of the uni- 
verse as a whole and the celestial objects therein. 1961. 
Approx. 480 pages $6.75. 


Fundamental Physics 


By JAY OREAR, Cornell University. Dr. Orear empha- 
sizes the understanding of basic principles and their rela- 
tion to all of physical science. He recognizes the enormous 
progress that has taken place in the last few decades in 


man’s understanding of physical reality. Many applications 
of the basic principles are presented, including earth satel- 
lites, radio, TV, chemistry, astronomy, nuclear weapons, 
etc. 1961. 381 pages. $6.75. 


The Chemistry of the Terpenes 


By A. R. PINDER, University of Wales. Contains the 
essentials of terpene chemistry and gives special regard to 
the reactions involved in degradation and synthesis, the 
interesting chemical transformations encountered in the 


Reserve your examination copies today. 


JOHN WILEY & SONS, Inc. 
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field, and some of the more recent developments con- 
cerning sterochemistry and biosynthesis. 1961. 233 pages. 
$8.00. 


* Textbook edition also available for college adoption. 


440 Park Avenue South, New York 16, N.Y. 
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Preparative gas chromatography points to new standards of purity. The Megachrom’s* large 
sample capacity, 100 times larger than that of typical analytical instruments, is a potent new tool 
for the research chemist. Chromatographic resolution of large volume samples, up to 20 cc, 
quickly and conveniently isolates workable quantities of fractions that are 99.99+% pure—so pure 

' that they re-define established infrared standards. Infrared spectra of ultra-pure trace compo- 

nents nowcan serve to identify low ppm concentrations of flavor- and odor-causing contaminants, 

and trace impurities resolved from raw material inputs or finished products. % The Megachrom 
is a convenient means of separating and purifying the components of basic process streams for 

s reaction studies aimed at improving process efficiency and controlling undesirable side reactions. 


0 For complete information, write us for Data File 38-6-04 Beckman: f 


Scientific and Process ; Instruments Division 
} Beckman Instruments, Inc. 


*TRADEMARK, BIl Fullerton, California 











\ 








COLEMAN 









354 





Coleman Junior Spectrophotometer with Ultramicro Analytical Program 


Program for Economical 
Laboratory Growth 


Good laboratory planning provides for the orderly growth and 
expansion of laboratory facilities. 


Planning that begins with a Coleman Junior Spectrophotometer 
assures immediate mastery over the great science of spectro- 
photometric analysis—but more important it sets the stage for 
the addition of new techniques and whole new analytical sciences: 


The Coleman Ultramicro Analytical Program adds the whole 
new science of ultramicro analysis to the Junior Spectro- 
photometer, without interruption of existing routines or 
addition of unnecessary new equipment; 


The Coleman Flame Photometer combines with the Junior 
Spectrophotometer, in a masterpiece of efficiency and econ- 
omy, to add rapid, precise flame measurements of Na, K, 


Ca, Mg; 


The Coleman Electronic Photofluorometer is the finest and 
most economical instrument for general fluorimetric analy- 
sis. Operated with the Junior Spectrophotometer it achieves 
a fifteen-fold gain in sensitivity that gives it analytical capa- . 
bilities surpassing those of instruments costing more than 
twice as much. 


This is planned instrumentation, providing orderly, economical 
expansion of laboratory scope, without obsolescence or disturb- 
ance of the foundations upon which the growth is built. 


Coleman Ultramicro Analytical Program Bulletin No. 
Oro} (=seetbele (-Yo] bcos ebloll ade) coydibles coyeel=)(-5 4 Bulletin No. 
(Gre) (=seet-bele We beeK= Ws ad slo) Cobeel=}i-)4 Bulletin No. 





Coleman Flame Photometer 








SB-263 
SB-245 
SB-242A 





COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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Footnote to History 


In his farewell address to the nation on 17 January 1961 President 
Eisenhower had this to say about science and technology: 

“Today, the solitary inventor, tinkering in his shop, has been over- 
shadowed by task forces of scientists in laboratories and testing fields. 
In the same fashion, the free university, historically the fountainhead 
of free ideas and scientific discovery, has experienced a revolution in 
the conduct of research. Partly because of the huge costs involved, a 
government contract becomes virtually a substitute for intellectual 
curiosity. For every old blackboard there are now hundreds of elec- 
tronic computers. 

“The prospect of domination of the nation’s scholars by federal 
employment, project allocations, and the power of money is ever pres- 
ent—and is gravely to be regarded. 

“Yet, in holding scientific research and discovery in respect, as we 
should, we must also be alert to the equal and opposite danger that 
public policy could itself become the captive of a scientific-techno- 
logical elite.” 

A good many scientists have shared this concern about the “equal 
and opposite danger” and would welcome further discussion. G .B. 
Kistiakowsky, President Eisenhower’s Special Assistant for Science and 
Technology, writes in this connection: 

“I would like to comment briefly about President Eisenhower’s 
reference to science and technology in his farewell address. Several 
questions have been directed to me about it, and since Mr. Eisenhower 
talked to me at some length later that week, others may be interested 
to know more about his views than could be developed in a short talk. 

“The major point, I believe, which he wanted to convey was his 
conviction that the part of science which is engaged in for armaments 
purposes must never be allowed to dominate all of science or curtail 
basic research. He was concerned to see so many pages of advertise- 
ments identifying ‘science’ with armaments, asserting to the people that 
research means just bigger and better missiles, etc., while very little 
is said about the true nature of basic research as a cultural endeavor 
and a source of advancing welfare to the people. And he was par- 
ticularly anxious that educational institutions, whose task he sees as the 
support of free intellectual inquiry and the acquisition of new scientific 
knowledge, should not concentrate on large-scale military research and 
development contracts at the expense of their true scientific endeavors. 

“In line with these ideas, I believe President Eisenhower was con- 
cerned that the emphasis on military research and development in our 
industry, press, and even institutions of higher learning could create a 
combination of special interests highly undesirable in our society. His 
reference in the speech to the scientific-technological elite I know was 
meant in this context. 

“It is interesting to me to realize how similar the views of Mr. Eisen- 
hower are in these matters to those I have heard many times from 
scientists all over the nation, and which I share. I think, in part, this 
reflects the great interest in and support for science President Eisen- 
hower demonstrated during his term of office.”—-G.DuS. 
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BAUSCH & LOMB INCORPORATED 

64214 Bausch St., Rochester 2, N. Y. 

(] Please arrange a free laboratory demonstration 
at my convenience. 


(] Please send Catalog D-15 with complete in- 
formation on B&L StereoZoom Microscopes. 


Name 





Address 





City ZONE .....00200 State .............. 





Ee 








See it anywhere 





between 
3.5xX and 120x 


With Bausch & Lomb StereoZoom® 
Microscopes, just turning a knob gives 
you an infinite number of repeatable 
magnifications within the range 
selected. Powers available from 3.5x 
to 120~x. 


And, a new “Power Pod” optical design 
completely encloses the optical system 
in a single unit—keeps out dust and 
dirt, eliminates annoying image jump 
and blackout. 


Why not see today’s most versatile 
microscope soon in a free laboratory 
demonstration. 


BAUSCH & LOMB 





See the World’s Greatest Display of Gratings and Grating Instruments. Visit B&L Booths, 9, 20, 
21 at the Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy, Hotel Penn- 
Sheraton, Feb. 27-March 3. 
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CURRENT PROBLEMS IN RESEARCH 





Man-Guided Evolution 


in Plant Rusts 


Through his modification of the host plants of the 
cereal rusts, man is also modifying the rusts. 


It is a commonplace that man’s in- 
terference with nature results in modi- 
fication of plants and animals. This is 
so well known that the subject scarcely 
merits discussion unless facts emerge 
that throw some light on the mecha- 
nism of the process of modification. 
The rusts of wheat and other cereals 
(and particularly stem rust, Puccinia 
graminis) are among the most impor- 
tant enemies of man’s food crops. 
Within the last 40 years plant breeders 
have modified the wheat plant in such 
a way that, in certain of the more im- 
portant wheat-growing areas, the modi- 
fications have greatly influenced the 
pathogenic properties of the rust para- 
sites. The pathogenic response of the 
rusts to these changes are such that 
they can be causally related to the man- 
made modification of their hosts. This 
relationship would seem to be of suffi- 
cient biological interest to be worth re- 
porting beyond the relatively small 
circle of specialists who have been di- 
rectly concerned with these phenomena 


Gr): 


Cereal Rusts Prior to the 
Breeding of Resistant Varieties 


As stem rust is economically the 
most important of the cereal rusts, and 
the one on which investigation has 
been concentrated, I will use it as the 
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principal basis of discussion. It may 
be assumed that processes of variation 
applicable to this rust ate also applica- 
ble to most other rusts. 

The host species most frequently 
subjected to modification by breeding 
and selection is the 42-chromosome 
wheat, Triticum aestivum (= Triticum 
vulgare), which comprises the world’s 
principal bread-making varieties. Before 
breeding for rust resistance was begun, 
the varieties of bread wheat grown by 
farmers in the various wheat-growing 
countries were susceptible to stem rust 
(Fig. 1). The earliest studies on the 
pathogenicity of stem rust, carried out 
in Sweden in the last decade of the 19th 
century by Jakob Eriksson (2), showed 
that the rust was not a single unit, path- 
ogenically. Rust collected on wheat 
was pathogenic to wheat, barley, and 
certain grasses but attacked rye only 
slightly and oats scarcely at all. Rust 
collected on rye was pathogenic to 
rye, barley, and certain species of grass 
but not to wheat or oats. Rust col- 
lected on oats attacked oats and certain 
grasses related to that crop but was 
nonpathogenic to the other cereals. In 
general, it was clear that the rust was 
parasitically adapted to the host plant 
on which it was found. As the morpho- 
logical differences between the rust 
samples collected on these plant hosts 
were so small as to be insignificant, 
Eriksson regarded these pathogenic var- 
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iants as formae speciales of the rust 
species Puccinia graminis. 

Stakman and his co-workers (3) 
showed that this pathogenic specializa- 
tion was more narrowly restricted than 
had been suspected by Eriksson. They 
found that rust collected on given varie- 
ties of wheat was parasitically adapted 
to those varieties but not necessarily to 
other varieties. In consequence it was 
possible, by judicious selection of wheat 
varieties, to develop a series of “dif- 
ferential hosts” 


whereby numerous 
pathogenically distinct “physiologic 
races” of wheat-stem rust could be 


identified by means of the infection 
types produced on wheat plants in the 
seedling stage. Stakman and his collab- 
orators showed, furthermore, that these 
physiologic races would remain con- 
stant in their pathogenic behavior over 
a period of many years and could 
therefore be regarded as relatively 
stable biological entities (4). 


Breeding of Rust-Resistant 
Bread-Wheat Varieties 


The discovery of physiologic special- 
ization in wheat-stem rust had far- 
reaching practical implications. It was 
demonstrated that a given variety of 
wheat (such as Marquis) might be re- 
sistant to a large group of physiologic 
races but susceptible to another group. 
Another variety (such as Kanred) 
might be resistant to many of the races 
that could attack the first variety, 
though susceptible to other races. Both 
varieties would be susceptible in the 
field because of the multiplicity of rust 
races occurring in nature. The range of 
resistance could, however, be broad- 
ened by crossing the two varieties. 
Some of the plants descended from a 
cross would have resistance to more 
races than either parent. These plants 
could, in turn, be crossed with other 
varieties so as to broaden the range of 
resistance still further. Theoretically, 
it should have been possible, by a long 
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series of such crosses, to produce a 
variety resistant to all or most of the 
races. But, as new races were found 
every year, it was found to be imprac- 
ticable to produce totally rust-resistant 
varieties by this method. 

In effect, the problem of producing 
rust-resistant varieties of bread wheat 
was solved by other means. In some of 
the major rust epidemics in the United 
States and Canada, from 1904 onward, 
it was observed that certain varieties 
of wheat were free from rust. These, 
however, were not bread wheats. They 
were either durum wheats (Triticum 
durum) or emmer wheats (T. dicoc- 
cum). The fact that both these species 
had 28 chromosomes instead of the 42 
chromosomes of bread wheat cast doubt 
on the possibility of crossing these 
wheats with the bread wheats. Efforts 
were made by many plant breeders in 
North America, and these efforts 
eventually bore fruit in the production 
of a hybrid between the durum variety 
Iumillo and the bread wheat Marquis 
(5) and the production of a hybrid be- 
tween the emmer variety Yaroslav and 
Marquis (6). In each case the hybrids 
had the appearance of bread wheats 
but had much of the rust resistance of 
the durum or emmer parent. These hy- 
brids were later used in crosses with 





ae 
aa 





Fig. 1. A susceptible variety of wheat in- 
fected by stem rust in the uredial or sum- 
mer stage. 
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high-quality bread wheats, with the re- 
sult that many rust-resistant spring 
wheats of good quality for breadmak- 
ing were distributed to farmers be- 
tween 1935 and 1940 in the “rust area” 
of the Dakotas, Minnesota, and the 
Canadian Prairie Provinces. In the re- 
gion subject to greatest rust damage 
these varieties totally replaced the older, 
susceptible varieties. 


General Characteristics of 
Rust-Resistant Varieties 


In the first decade of this century 
Sir Rowland Biffen (7) showed that 
resistance of wheat to yellow rust 
(Puccinia glumarum) was inherited in 
accordance with Mendelian laws. Re- 
sistance was recessive to susceptibility 
and was inherited as a simple Mendel- 
ian recessive. This was a discovery of 
significance for rust research because 
it showed that resistance to rust could 
be separated from other plant charac- 
teristics and recombined with other de- 
sirable qualities. Biffen’s classical work 
inaugurated the era of scientific plant 
breeding for resistance to the rusts. 

H. K. Hayes and his students dem- 
onstrated that, in crosses between 
varieties of bread wheat, a single rust- 
resistance gene (as, for instance, the 
Kanred gene) might condition resist- 
ance to a large group of rust races. The 
introduction into bread-wheat varieties 
of resistance from durum and emmer 
wheats, however, showed greater prac- 
tical promise because durum and em- 
mer resistance genes conferred a much 
broader range of resistance. The dem- 
onstration (8) that stem-rust resistance 
derived from emmer wheat and gov- 
erned by one or two genes gave pro- 
tection against all the known North 
American races appeared for a while 
to nullify the practical importance of 
physiologic specialization. This type of 
broadly based resistance was effective 
only in the adult stage and hence was 
known as “mature-plant” resistance. 
Plants which were susceptible to some 
races in the seedling stage were resistant 
to all known races in the adult stage, 
and the mature-plant resistance was in- 
herited quite independently of any seed- 
ling resistance these plants might pos- 
sess. When varieties with mature-plant 
resistance were distributed to farmers 
in the late 1930’s, many plant breeders 
were hopeful that the physiologic races 
of stem rust had been effectually check- 
mated. 





Genetical Characteristics of the Rust 


Craigie’s discovery (9) of the func- 
tion of the pycnia of the rusts eluci- 
dated the sexual mechanism of the 
rusts and’ made possible the hybridiza- 
tion of physiologic races (J0) (Figs. 2, 
3). It was demonstrated that new races 
were readily produced by hybridiza- 
tion, and that races found in nature 
were generally heterozygous for various 
characteristics. Further studies showed 
that some, at least, of the pathogenic 
characteristics were inherited in accord- 
ance with Mendelian rules of inherit- 
ance (//). 

Flor’s classical studies (12) with flax 
rust (Melampsora lini) made it clear 
that there was a relationship between 
the genes for pathogenicity in a rust and 
the genes for resistance in the host 


plant. If a host plant had a given gene: 


for resistance, it could be rusted only 
by a race that had a corresponding gene 
for pathogenicity; but if a host had two 
genes for resistance, it could only be 
rusted by a race (or races) with the 
two corresponding genes for pathogen- 
icity. This gene-for-gene relationship is 
plausible in view of the fact that races 
can only be identified by the rust-reac- 
tions of the host, which have been 
shown to be gene-conditioned whenever 
they have been studied genetically, and 
the further fact that resistance genes 
can be demonstrated in the host only 
by the use of appropriate rust races. 
Thus, the host-parasite interaction has 
a genetic basis in both the host and the 
rust. 

In most races of flax rust, virulence 
(ability to rust heavily) is a recessive 
character. Therefore, a race heterozy- 
gous for pathogenicity to a given host is 
avirulent on that host. In heterozygous 
rust clones a mutation of the dominant 
gene to the recessive confers virulence 
on the race (73). 

Thus far, Flor’s studies have given 
the principal clue to the interrelation of 
host and parasite. Host varieties differ 
greatly in their physiological processes, 
which are conditioned by genes. Some 
of these gene-conditioned processes are 
incompatible with the growth of a par- 
ticular rust on the host. Rust races also 
differ in their physiological processes, 
which likewise are gene-conditioned. 
Compatibility of the gene-conditioned 
physiology of the host with the gene- 
conditioned physiology of the rust leads 
to susceptibility—hence the physiolog- 
ical interlocking of the genes of host 
and parasite. 
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Response of the Rust to the 
Growing of Resistant Varieties 


As was natural, the lead in producing 
rust-resistant varieties of wheat was 
taken in those wheat-growing areas in 
which stem rust was a particular threat. 
The areas in which varieties resistant to 
stem rust were first distributed were (i) 


¢ the spring-wheat region of the United 


States and Canada, (ii) Australia, and 
(iii) Kettya Colony in East Africa. In 
these areas there was a sudden displace- 
ment of susceptible by resistant varie- 
ties of wheat. In the rust area of North 
America the acreage involved amounted 
to about 20 million acres. 

The response on the part of the rust 
was somewhat similar in all these areas. 
After an initial period of freedom from 
tust, a few infections of a susceptible 
type began to appear here and there. 
These increased in number year by year 
until some varieties of wheat that had 
been resistant had to be regarded as 





Fig. 2 (left). The sweet exudate of stem rust in the pycnial stage attracts insects, which are important agents in natural hybridization 


susceptible. The rate of increase of rust 
development differed considerably in 
the different regions. In Australia, the 
variety Eureka, distributed in 1938, be- 
gan to rust in 1941 and rusted consid- 
erably in 1942, after which date it was 
gradually replaced by other varieties. 
In North America, freedom from stem 
rust lasted from the period of distribu- 
tion of the resistant varieties (1935-38) 
until 1950, when race 15B, first found 
in 1939, became relatively abundant in 
the Mississippi Valley. Thereafter, the 
increase of this race was rapid, culmi- 
nating in the great stem-rust epidemic 
of 1954. In Kenya, a sequence of re- 
sistant varieties brought to light a se- 
quence of rust races capable of attack- 
ing them. 

The timing of the appearance of vir- 
ulent races differed considerably in the 
different regions, as did also the patho- 
genic characteristics of the virulent 
races. These new races did not neces- 
sarily have a greater over-all virulence 


than the older races; their virulence 
was specially adjusted to the new resist- 
ant varieties. 


Mechanism of Interaction 
of Rust and Host 


Changes of pathogenicity in the rust 
appear to proceed stepwise with refer- 
ence to the host genes for resistance. A 
new type of stem rust capable of at- 
tacking a formerly resistant variety is 
most commonly a variant of some com- 
mon race, the variant being identifiable 
only by its ability to attack (render in- 
effective) the gene that made the variety 
resistant to the original race. To remain 
resistant for long a variety needs to 
have more than one resistance gene 
operating against the races prevalent in 
the region of its cultivation. Figure 4, 
adapted from one employed by Austra- 
lian investigators (/4), illustrates the 
stepwise process by means of which a 





of rust races. Fig. 3 (right). Stem rust in the aecial or cluster-cup stage is a factory for the production of new races, of which 


only the best-adapted gain wide distribution. 
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race may overcome the resistance of a 
variety. 

Two loci determining pathogenicity 
are assumed to be present in the rust 
race, and two loci determining resis- 
tance are assumed to be present in a 
wheat variety. The rust genes are not 
initially capable of affecting the resis- 
tance genes in the wheat. A mutation of 
rust gene a to a will overcome the re- 
sistance effect of gene A in the variety, 
but the variety remains resistant because 
of the protective effect of gene B.’For a 
similar reason mutation of b to b’ does 
not affect the reaction of the variety. 
Mutation at both loci in the rust will 
affect both loci in the wheat and render 
the variety susceptible. 

The type of thinking outlined above 
has considerably influenced the planning 
of wheat breeding programs. There are 
several possible procedures, all of which, 
of course, depend on the identification 
and isolation of genes for rust resist- 
ance. When a number of rust-resistance 
genes have been identified and segre- 
gated, they can be used in several dif- 
ferent ways. They can be combined in 
pairs, as was done by the Australian 
breeders (/4) (genes AB in one variety, 
CD in another, and so on), on the as- 
sumption that it is unlikely that rust 
races would simultaneously overcome 
several different types of resistance. An- 
other procedure is the development of a 
multilineal variety in which various 
lines of the same morphological type 
contain different genes for resistance 
(75). In such a variety those lines that 
succumb to rust could be withdrawn 
and replaced by new lines as these be- 
come available. A third approach is the 
“pyramiding” of all available genes in 
the same variety in order to confer on 
that variety a maximum range of re- 
sistance. 

Each of these processes is likely to 
produce its specific effect on the rust 
organism, and none is entirely free 
from objectionable features. The intro- 
duction of pairs of resistance genes is 
likely to give rise eventually to races 
with pathogenicity genes nullifying the 
resistance effect of the paired genes. The 
multilineal variety is likely to bring into 
being simultaneously a considerable va- 
riety of rust races and thereby increase 
the diversity of the gene pool of the 
rust. The variety containing all avail- 
able resistance genes would become 
susceptible only to a race with a very 
wide range of pathogenicity, but the 
danger of encouraging the production 
of such a “super” race is obvious. 
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RUST GENOTYPE od 
VARIETY GENOTYPE AB (RESISTANT) 
N“ 


ab ot’ 
AB (RESISTANT) AB (RESISTANT) 


ov 
AB (SUSCEPTIBLE) 
Fig. 4. Given two factors for resistance in 
the host, two corresponding mutations in 
the rust are necessary before the host be- 
comes susceptible (see text). 


No matter which plant-breeding pro- 
cedure is adopted, it is clear that it will 
have a guiding influence on the patho- 
genic types of rust that eventually will 
appear in areas of large-scale cultiva- 
tion of rust-resistant cereals. By his 
manipulation of rust-resistance genes 
the plant breeder is therefore guiding 
the evolution of pathogenic types in the 
rusts. Consequently, it is necessary to 
understand, as far as possible, the mech- 
anism of the origin of new pathogenic 
types in the rusts and to correlate plant- 
breeding practices with that understand- 
ing. 


Mechanism of the Origin of 


New Pathogenic Rust Types 


Some acquaintance with the life cycle 
of stem rust is necessary to gain any 
understanding of how new pathogenic 
types originate. Stem rust is a heteroe- 
cious rust, spending part of its life cycle 
on cereals and grasses and part on cer- 
tain species of barberry, of which the 
most important is common barberry, 
Berberis vulgaris. The repeating, uredial 
stage on cereals and grasses is followed, 
in autumn, by the telial stage. The 
spores of the telial stage survive the 
winter, germinate, and produce on the 
barberry the pycnial and aecial stages, 
which represent the sexual phase of the 
life cycle. The aeciospores re-initiate 
the repeating uredial stage on cereals 
and grasses. 

Cytologically, the uredial stage is di- 
karyotic, each spore containing two 
haploid nuclei. Fusion to form a diploid 
nucleus occurs in the telial stage, in the 
maturing teliospore. In the germination 
of the teliospore two divisions occur, 
one reductional and one purely mitotic, 
resulting in the production of four basid- 
iospores, two of (+) and two of (—) 
mating type. As each basidiospore can 





give rise to a pycnium, the mating types 
of the pycniospores correspond with 
those of the basidiospores. For the pro- 
duction of aeciospores it is necessary to 
apply pycniospores of a (+) pycnium 
to a (—) pycnium, or vice versa. An 
aeciospore, therefore, contains a (+) 
and a (—) nucleus, and this dikaryotic 
condition is perpetuated in the uredial 
stage. 

“Crosses” between races can be made 
readily by applying pycniospores of a 
(+) pycnium of one race to a (—) pyc- 
nium of another, or vice versa. The 
“selfing” of such a “dikaryotic hybrid” 
will produce many races displaying var- 
ious combinations of the pathogenic 
characteristics of the races entering into 
the cross. The understanding of the 
sexual mechanism of the rust and its 
importance in the production of physio- 


logic races was an important spur to the | 


destruction of barberries in North 
America, of which some 500 million 
plants have already been eradicated. 

It would be expected that the reduc- 
tion in number of barberries in the Mis- 
sissippi Valley area resulting from the 
active barberry eradication campaign 
carried out from 1918 onward would 
greatly minimize the creation of new 
races of rust by means of the sexual 
process. Nevertheless, new races were 
encountered frequently, and investiga- 
tors began to suspect that other proc- 
esses of variation must be at work in 
the creation of new pathogenic types 
of rust. Two such processes are known: 
mutation and heterokaryosis. 

Many mutations, both spontaneous 
and artificially produced, have been re- 
corded in the rusts (Fig. 5), and it is 
generally agreed that this fundamental 
source of variation is of great signifi- 
cance. Virulence is often a recessive 
character, and mutant genes undoubted- 
ly accumulate in the uredial stage of the 
rust, to find expression after they have 
passed through the sexual phase on the 
barberry. 

In recent years there has been con- 
siderable research effort to determine 
the possible significance of heterokary- 
osis in the origination of pathogenic 
types. Heterokaryosis per se, involving 
only the reassociation of haploid nuclei 
in uredial clones in contact with one 
another, is a less effective means of 
variation than hybridization. Two rust 
clones with nuclei A*B~ and C*D., re- 
spectively, can be expected to produce 
only the two recombinants A*D~ and 
‘BC’. Several studies on heterokaryosis 
(16, 17) have indicated a situation con- 
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Fig. 5 (left). Mutation is a factor of importance in variation. In this photograph the white (mutant) aecia stand out in sharp contrast 
to the less conspicuous normal, yellow aecia. Fig. 6 (right). Germ tubes of uredospores often come into contact on leaf surfaces, 
or the mycelia which they produce after penetration may come into contact, thereby permitting nuclear exchange between different 


clones of the rust. 


siderably more complex than that (Fig. 
6). The large number of new pathogenic 
rearrangements secured from a combi- 
nation of two clones suggests that some 
parasexual process must be at work. 
For this process Watson and Luig (/7) 
have used the term somatic hybridiza- 
tion. Whether or not this process con- 
forms to the parasexual processes out- 
lined by Pontecorvo (/8) is not yet 
known. 

Although all the processes mentioned 
doubtless contribute to the production 
of new pathogenic types of rust, there 
is no good reason for assuming that 
hitherto unknown pathogenic types have 
come into being just before they were 
found. Nature must contain a large 
reservoir of pathogenic types that have 
not been detected by the physiologic- 
race surveys and other means of detec- 
tion employed by the rust investigator. 
In addition, even the physiologic races 
already known must contain a pool of 
unexpressed genes for pathogenicity 
that may at any time come to light 
through sexual, heterokaryotic, or para- 
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sexual processes. The rust investigator 
and the plant breeder must therefore 
expect a continuing supply of previous- 
ly unknown pathogenic types of rust. 
The realization that there is a rela- 
tionship between the genic constitution 
of the resistant host plant and the genic 
constitution of the rust race that may 
eventually attack it is of more signifi- 
cance for the plant-breeding methods 
of the future than for those of the past. 
For the last two or three decades plant 
breeders have been able to identify rust- 
resistance genes and separate them one 
from another. Initially the genes were 
identified and numbered without knowl- 
edge of the specific chromosomes on 
which they were located. More recently, 
through the brilliant work of Sears (79) 
and his collaborators, methods have 
been developed to determine on which 
chromosomes the genes are located. 
This knowledge, which is acquired by 
the use of nullisomic and monosomic 
lines, and the increasing use of back- 
crossing methods, make cereal breeding 
today much more precise than it has 


been in the past. These methods will 
probably permit the synthesizing of a 
host variety with almost any desired 
genic combination. But in so synthe- 
sizing a variety, due regard will have to 
be paid to the corresponding genic syn- 
thesis that nature is likely to bring about 
in the rust organism. The plant breeder 
cannot afford to forget that he is guid- 
ing the pathogenic evolution of the rust. 
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Personality and Scholarship 


The traits of able students at colleges productive of 
scholars are different from those of other able students. 


Paul Heist, T. R. McConnell, Frank Matsler, Phoebe Williams 


Objective studies of the product of 
the educational process in America’s 
colleges and universities are relatively 
few. The report by Learned and Wood 
of a study of the “academic growth of 
the baccalaureate mind” is still the most 
comprehensive assessment of the output 
of higher education that has been pub- 
lished (J). Two decades ago they 
demonstrated amazing differences in 
achievement among the students attend- 
ing the various colleges in a single state. 

More recent landmarks are the 
studies by Knapp et al., which showed 
that a relatively small number of higher 
institutions in the United States were 
much more productive of scientists and 
scholars than the great majority of 
colleges and universities. The index of 
institutional productivity devised by 
Knapp and Greenbaum was the number 
of students per thousand graduates from 
1946 to 1951 who later received either 
(i) Ph.D. degrees, (ii) university fel- 
lowships, (iii) government fellowships, 
or (iv) private foundation fellowships 
exceeding $400 per year. Fifty institu- 
tions with the highest indices for male 
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graduates and 13 with the highest 
indices for female graduates were desig- 
nated as institutions of high produc- 
tivity. 

Knapp and Greenbaum suggested 
some reasons for the striking differences 
in educational productivity they dis- 
covered. Although they did not dis- 
regard the quality of the students 
attracted to the most productive col- 
leges in attempting to explain the 
institution’s records, they nevertheless 
put the greater emphasis on the insti- 
tutions—the faculty, the objectives, and 
the intellectual atmosphere. In referring 
specifically to the exceptional produc- 
tivity of a few small liberal arts colleges, 
they spoke of their “singular hospitality 
to intellectual values in general” and 
declared that “the climate of values sus- 
tained by the institutions elevated the 
scholar and intellectual to the position 
of ‘culture hero’ ” (2). 

While serving as a member of a plan- 
ning committee for research on diversi- 
fication of American higher education at 
the Center for the Study of Higher 
Education of the University of Cali- 
fornia, Berkeley, Darley shifted the 
explanation for differential productivity 
from the institution to the student when 
he said (3): “Without cynicism, one 
might state that the merit of certain 


16. N. G. Vakili and R. M. Caldwell, Phyto- 
pathology 47, 536 (1957), abstr. ~ 

17. I. A. Watson and N. H. Luig, Proc. Linnean 
Soc. N. S. Wales 83, 190 (1958). 

18. G. Pontecorvo, Ann. Rev. Microbiol. 10, 393 
(1956). 

19, E. R. Sears, Am. Naturalist 87, 245 (1953); 
Proc. Intern. Symposium on Wheat Genetics, 
Ist Symposium, innipeg (1958), pp. 221- 
229. 





institutions lies less in what they do to 
students than it does in the students to 
whom they do it.” 

Subsequently, a study by Holland (4) 
lent support to this hypothesis. After 
comparing certain characteristics of Na- 
tional Merit Scholarship winners and 
near-winners who attended colleges 
having “high” and “low” indices of 
productivity, he concluded that differ- 
ential institutional productivity is a 


function of the concentration in certain © 


institutions of exceptionally able stu- 
dents with high scholastic motivation. 
Holland, in another study, also found 
that the parents of National Merit 
Scholarship students who attended col- 
leges which ranked high in productivity 
placed a high value on “learning how 
to enjoy life, and developing mind and 
intellectual abilities,” while those whose 
children went to colleges which ranked 
lower placed less emphasis on intellec- 
tual goals (5). 

In several research projects the 
Center for the Study of Higher Educa- 
tion has explored the hypothesis that 
particular colleges and groups or types 
of institutions are differentially selective, 
not only with respect to scholastic apti- 
tude but also with respect to attitudes, 
values, and intellectual dispositions. The 
study reported here was devised to test 
the general hypothesis that highly pro- 
ductive institutions, by the criteria of 
Knapp and Greenbaum, are more at- 
tractive than less productive ones to 
National Merit Scholarship students 
with high scores on certain personality 
tests designed to measure attributes 
closely related to intellectual orienta- 
tion and intellectual functioning. 


The Sample 


The population of students of high 
ability from which the sample for the 
study was drawn consisted of all the 
winners and a 10-percent sample of 
those who received certificates of merit 
(the near-winners) from the National 
Merit Scholarship Corporation in the 
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spring of 1956. The longitudinal in- 
vestigation of the 1956 sample has been 
conducted with the cooperation of the 
staff at the National Merit Scholarship 
Corporation, and the students in this 
sample were a part of the larger group 
used by J. L. Holland (4). In the 
latter part of the summer of 1956 the 
students, 956 in number, were invited 
to participate in one of the Center’s 
investigations of the development of 
exceptional students during their college 
careers. Those who acquiesced were 
mailed packets containing tests and 
questionnaires on two occasions, the 
first immediately prior to college en- 
trance and the second just before com- 
pletion of the first year in college. 
Almost 90 percent (843 of the stu- 
dents who were invited to participate) 
returned their tests and questionnaires 
on both occasions. 

The students who entered the Massa- 
chusetts Institute of Technology and the 


Table 1. Distribution of male and female 
National Merit Scholarship students among 
institutions ranked high in the production of 
scientists and scholars. 





NMS students 





School 
No. No. per 


1000 





Males 
Swarthmore 10 
Harvard 64 
Haverford 5 
Oberlin 11 
Reed 4 
University of Chicago 8 
Carleton 3 
Princeton 21 
Yale 23 
Wesleyan 
Knox 
Cornell 2 
Pomona 
Grinnell 
DePauw 
Amherst 
Williams 
Johns Hopkins 
University of the South 
Columbia 
Augustana (IIl.) 
Brooklyn 
Brown 
University of Pennsylvania 
Dartmouth 
Total 


ee *2 eR RR ERR KK NNNNNNNWAAA US) 
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N 
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Females 
Swarthmore 
Radcliffe 
University of Chicago 
Cornell 
Bryn Mawr 
Vassar 
University of Pennsylvania 
Mt. Holyoke 
Smith 
Grinnell 
Barnard 


Total 


_ 


NVEARHWVNIVEN 
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nn 
N 





* More than 0 but less than 1. 
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California Institute of Technology were 
omitted ijn the study under considera- 
tion. Of the remaining students, 216 
males and 52 females enrolled in the 
highly productive institutions. The 
distribution of students among those 
institutions is shown in Table 1. The 
institutions are listed in the order of 
the Knapp and Greenbaum indices of 
productivity. It may be noted that 
about 70 percent of the 216 male stu- 
dents attended the ten most productive 
institutions. This enrollment represents 
about 25 percent of the more than 600 
males in the total group of National 
Merit Scholarship students under study. 

The total sample of 268 men and 
women entered only 31 institutions. 
This represents a high concentration of 
students of exceptional ability in a 
small number of colleges and universi- 
ties, a finding which corresponds to the 
distribution of National Merit Scholar- 
ship students reported by Holland (4). 

Because the sample comprised both 
scholarship winners and near-winners, 
it is important to note the proportions 
falling into the two subgroups. Of the 
268 students, 36.4 percent of the men 
and 38.6 percent of the women had 
been awarded Certificates of Merit. Of 
greater concern is the matter of equiva- 
lence in ability of the winners and 
near-winners. Differences in scholastic 
aptitude between the two groups could 
invalidate a comparison of the differ- 
ential characteristics of students in high 
and low institutions, since 71.8 percent 
of the male winners attended the high- 
productivity institutions in comparison 
with only 28.2 percent of the near- 
winners; for the males in the low- 
productivity institutions, the correspond- 
ing percentages are 38.6 percent and 
61.4 percent, respectively. The higher 
percentages of winners in the high- 
productivity sample may be due in large 
part to the fact that the scholarships had 
permitted them a greater choice in the 
selection of schools. 

Since measured aptitude was a cri- 
terion in seiecting the scholarship 
winners, the combined mean _ scores 
(verbal plus mathematical) of both 
men and women on the Scholastic Ap- 
titude Test were significantly higher in 
the case of the winners. However, with 
the exception of one personality scale— 
Complexity of Outlook—upon which 
female winners scored higher than 
near-winners, the difference in scholas- 
tic aptitude was the only significant one. 
The differences in aptitude between 
winners and near-winners and the dif- 


Table 2. Means and standard deviations (SD) 
on the total score (verbal and mathematical 
combined) of the Scholastic Aptitude Test for 
matched groups of male and female students 
attending institutions ranked high and low in 
production of scientists and scholars. 











Males Females 
Rank of (N = 50) (N = 41) 
institution ai — 
xX sD xX SD 
High 138.78 5.8 139.2 8.6 
Low 138.84 5.7 139.6 8.0 





ferences in the percentages of winners 
(or near-winners) attending the high- 
and the low-productivity institutions 
produced different mean aptitude scores 
for the students attending schools in 
the two groups. Because of this, samples 
of males and females in the two pro- 
ductivity categories were matched on 
total Scholastic Aptitude Test scores 
(verbal and mathematical combined) 
by drawing students at random from 
the low-productivity institutions and 
pairing them with students from the 
high-productivity institutions. The mean 
aptitude scores of the four groups are 
presented in Table 2. 

The matching resulted in groups 
whose mean scores were approximately 
halfway between the mean aptitude 
test scores of the total groups of males 
and females (N = 216 and 52) attend- 
ing the high-productivity institutions 
and the total groups in the low- 
productivity institutions. A greater at- 
tenuation of the aptitude scores of male 
students in the higher ranking institu- 
tions suggests that this high-ability 
group (N = 216) is probably under- 
represented in the matched sample, and 
indeed, proportionally more of the less 
capable students from the original high- 
productivity group do fall into this 
matched subgroup of 50 students. 

There were, of course, other variables 
upon which students could have been 
matched for greater comparability of 
the groups. However, matching on 
more than one variable at a time would 
have resulted in groups too small for 
satisfactory comparison. 


Available Data 


Included in the first packet of ma- 
terial sent to the students, in the late 
summer of 1956, were a questionnaire 
covering biographical, socioeconomic, 
and attitudinal items, the Strong Voca- 
tional Interest Blank (SVIB), and an 
Omnibus Personality Inventory (OPI) 
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ductivity (LP). 


Table 3. Omnibus Personality Inventory means and standard deviations (in parentheses) for National 
Merit Scholarship males and females attending institutions of high productivity (HP) and low pro- 





Males (N = 50) 


Females (N = 41) 

















OPI scale 
HP LP t HP LP t 

Schizophrenia* 12.14(7.6) 11.66(5.8) 9.73(5.4) 11.59(6.5) 
Hypomania* 16.80(4.8) 17.14(3.7) 14.68(3.2) 16.15(4.3) 

Social Introversion 22.92(8.3) 25.94(9.7) 2.29f 24.85(7.9) 26.93(8.5) 
Thinking Introversion 47.44(7.2) 46.06(7.8) 49.71(5.7) 46.27(8.8) 2.23T 
Responsibility 41.64(6.4) 41.62(3.7) 43.71(3.0) 44.40(5.2) 
Complexity of Outlook 15.64(4.1) 13.96(3.3) 2.79} 16.71(3.6) 14.90(3.5) 2.87} 
Originality 25.86(4.1) 24.16(4.4) 3.20 26.20(3.3) 25.68(3.7) 
Authoritarianism (F) 7.24(3.9)  9.02(3.7) 2.127 5.28(2.7) ... 7956.7). 3.35% 
Ego Strength 22.46(2.7) 21.92(2.8) 23.30(2.6) 21.76(2.6) 2.68} 
Authoritarianism (F4) 17.86(4.3) 18.96(7.1) 15.48(3.6) 17.51(4.1) 2.16T 
Impulse Expression 19.88(8.2) 18.10(7.4) 17.25(6.0) 18.83(6.7) 

* Scales not corrected by K value. tp < .0S. tp< .01. 

(6). The latter instrument was assem- ality, Complexity of Outlook, Ego 


bled particularly for this project and for 
other studies of students of superior 
ability. At the end of the spring term 
of their freshman year, the students 
were asked to respond to another ques- 
tionnaire, composed chiefly of atti- 
tudinal items, and the Allport-Vernon- 
Lindzey Study of Values (AVL) (7). 
Additional biographical data, Scholastic 
Aptitude Test scores, and some perti- 
nent information from the students’ 
high school records were obtained 
through the cooperation of the National 
Merit Scholarship Corporation. The 
analyses for this report were limited to 
scores on three objective inventories: 
the Strong Vocational Interest Blank, 
the Omnibus Personality Inventory, and 
the Allport-Vernon-Lindzey Study of 
Values. 


Hypotheses 


The specific hypotheses concerning 
differences in characteristics between 
students in the high- and low-produc- 
tivity institutions are given below. The 
content and “direction” of these hy- 
potheses were derived from conclusions 
and implications in the studies by 
Knapp et al. (2, 8), some general knowl- 
edge of the institutions in the high- 
productivity group, and some evidence 
on the academic adjustment and attain- 
ment of the more liberal, free-thinking, 
and nonauthoritarian student (9). 

1) The students in the high-produc- 
tivity institutions should have signifi- 
cantly higher mean scores than those in 
the low-productivity institutions on the 
following personality variables, all in- 
cluded as scales in the Omnibus Per- 
sonality Inventory: Schizophrenia, Hy- 
pomania, Thinking Introversion, Origin- 
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Strength, and Impulse Expression. 

2) The students in the high-produc- 
tivity institutions should have signifi- 
cantly lower mean scores than those in 
the low-productivity schools on the 
following Omnibus Personality Inven- 
tory scales: Social Introversion, Re- 
sponsibility, and Authoritarianism (both 
F and F4). 

3). The students in the high-produc- 
tivity schools should have significantly 
higher mean scores than those in the 
low-productivity colleges on the Theo- 
retical and Aesthetic scales of the All- 
port-Vernon-Lindzey Study of Values 
and a significantly lower mean score on 
the Religious scale. 

4) There should be significant dif- 
ferences between students in the high- 
and low-productivity schools in the 
prevalence of theoretical and applied 
patterns of responses on the Strong 
Vocational Interest Blank (/0, 71). 


Results 


Tables 3 and 4 present the means 
on the Omnibus Personality Inventory 
and AVL Study of Values scales, in 
addition to t values for all scales yield- 
ing differences significant at or beyond 
the .05 level. On the OPI, the male 
groups in the high- and the low-pro- 
ductivity institutions differed  signifi- 
cantly on four scales, and on the AVL 
there were significant differences for 
two of the three traits tested. The males 
in the high-productivity group scored 
higher on the OPI scales of Complexity 
of Outlook and of Originality and lower 
on Social Introversion and Authoritar- 
ianism (F). On the AVL, the males 
in the high-productivity group scored 
higher on the Theoretical and Aesthetic 


scales and lower on the Religious scale. 

The results for the females on these 
inventories were in general agreement 
with those for the males. The females 
in the high-productivity group also 
scored higher on the Aesthetic and 
lower on the Religious scales of the 
AVL (the difference on the Theoretical 
scale approached the .05 level). On the 
personality inventory the differences on 
the Complexity of Outlook and Authori- 
tarianism (F) scales are again signifi- 
cant, and in the same direction as the 
results for the men. On a second scale 
measuring authoritarianism (F4) (/2), 
the women in the high-productivity 
group had significantly lower scores 
than those in the other group. In addi- 
tion, they scored higher on two other 
scales—Thinking Introversion and Ego 
Strength. 

In the case of the male groups, the 
scale variances were homogeneous in all 
instances. In the case of the females, 
however, the variances on both the 
Authoritarianism (F) and the Thinking 
Introversion scales were significantly 
different at the .10 level. For the reader 
unacquainted with personality measure- 
ment it should also be added that the 
differences obtained must be interpreted 
with a concern both for the amount of 
the difference and the amount of the 
overlap of scores in the two distribu- 
tions. However, where the differences 
are significant, a majority in one group 
receive scores quite unlike those of a 
majority in the second group, 

One may conclude that the first two 
hypotheses are supported by the data 
for both sexes on only the Complexity 
of Outlook and the Authoritarianism 
(F) scales. For the males, the hypotheses 
are supported on the Originality and the 
Social Introversion scales. For the 
females, the differences on Thinking In- 
troversion, Ego Strength, and Authori- 
tarianism (F4) are in line with ex- 
pectations, Except for the Theoretical 
scale, the third hypothesis is supported 
for both sexes. In a previous analysis 
of comparable data for all students 
(that is, before matching on Scholastic 
Aptitude Test scores), significant dif- 
ferences were found for both sexes on 
all the scales which yielded significant 
differences after matching, with the ex- 
ception of the differences on Social 
Introversion. 

Weissman’s method of analyzing 
Vocational Interest Blank scores on a 
theoretical-applied dimension was vali- 
dated only for the men’s form on a 
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male sample (10, 71). Nevertheless, in 
line with the theory that the form for 
men can be used in counseling females 
of superior ability who have a strong 
career orientation (/3), Weismann’s 
technique of profile analysis was also 
used with the women in this study. 

The Vocational Interest Blank pro- 
files of the 100 males and 82 females 
were subjected to a “blind” analysis— 
that is, they were read, interpreted, and 
classified before the respective group- 
ings by high- and low-productivity insti- 
tutions were known. The assignment 
to categories in this method of profile 
analysis, in the great majority of cases, 
is readily determined by relatively ob- 
jective criteria; interpretive judgment is 
infrequently involved. The assignments 
were made independently by two 
judges, and the two or three dis- 
crepancies resulting from the independ- 
ent work were resolved through later 
discussion and agreement between the 
judges. 

The frequencies for males and fe- 
males in the various categories are 
presented in Table 5. Chi-square 
analysis was employed to test the hy- 
pothesis that the obtained distributions 
of the frequencies in the major cate- 
gories differed from the distributions to 
be expected on the basis of chance. The 
chi-square values are 10.04 (p < .01) 
and 8.60 (p < .02) for the males and 
females, respectively. Thus, for both 
sexes, the number of individuals in the 
major categories is significantly different 
from the number expected on the basis 
of chance, a much larger number of 
students in the high-productivity groups 
falling in the A category. For both 
sexes the distinctive differences are in 
the AO and A2 subcategories. For the 
males, the frequencies in the C category 
differ considerably, with five times as 
many individuals in the low- as in the 
high-productivity group. For the fe- 
males, the second major difference is 
found in the B category, which contains 
almost twice as many individuals of 
the low- as of the high-productivity 
group. It is of interest to note the 
frequencies found in the subcategories 
under the general A and B classifica- 
tions; they appear to shed some light 
on the meaning of these distributions. 
For example, the combined totals in the 
AO and A2 categories for males and 
females in the high-productivity groups 
(20 in each case) as compared to 
similar totals in the low-productivity 
groups (7 in each case) are striking, 
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Table 4. Allport-Vernon-Lindzey Study of Values means and standard deviations (in parentheses) 
for National Merit Scholarship males and females attending institutions of high productivity (HP) 


and low productivity (LP). 





Males (N = 50) 


Females (N = 41) 














AVL scale 

HP LP t HP LP t 
Theoretical 48.66(9.7) 46.12(7.7) 1.71* 45.37(7.4) 43.00(8.4) 
Aesthetic 43.50(11.6) 36.20(9.3) 4.15t 49.98(8.7) 45.85(9.9) 2.50t 
Religious 39.74(11.6) 46.14(10.3)  2.22* 42.51(8.5) 48.15(11.14) 2.23* 
*p< .05. tp < .01. 


especially since no such differences are 
found in the A3 category for either sex. 
The seemingly consistent direction of 
the small differences in the B4 and B5 
categories for both sexes should also 
be noted. Certain other differences ap- 
pear to be peculiar to one sex or the 
other and are probably related to dif- 
ferences in the orientation of men and 
women toward future occupations. 


Discussion 


That higher institutions are differ- 
entially selective with respect to general 
scholastic aptitude is well established, 
but relatively few studies have been 
made of the distribution of such student 
attributes as values, attitudes, and per- 
sonality characteristics among particular 
institutions or groups of institutions. 
Holland, as noted above, showed that 
highly productive colleges drew Na- 
tional Merit Scholarship students with 
higher average Scholastic Aptitude Test 
scores than the less productive insti- 
tutions. Holland has also reported the 
relationship of scores on the California 
Psychological Inventory and the choice 
of an institution of high rank on the 
Knapp-Goodrich and Knapp-Green- 


baum indices of productivity. He con- 
cluded that “the choice of a high 
ranking institution is positively associ- 
ated with a sense of well-being, 
psychological-mindedness (sensitivity to 
others), flexibility, good impression, 
non-stereotypy, and is negatively asso- 
ciated with socialization. (propriety)” 
(5). However, he reported that most 
of the relationships were not found in 
more than one sample and that the 
correlations were in all cases small 
—the two highest were .28 for non- 
stereotypy and .21 for psychological- 
mindedness. In view of the fact that 
the students in schools of high and 
low productivity were matched on 
Scholastic Aptitude Test scores, this 
study supplies rather striking evidence 
of differential selectivity or attraction 
with respect to a number of personality 
characteristics. The pattern of differ- 
ences in these characteristics is sum- 
marized below. 

In previous research, scores on an 
instrument such as the Minnesota Mul- 
tiphasic Personality Inventory (MMPI) 
have resulted in minimal or no differ- 
ences among institutional groups. The 
general picture of mental health and 
emotional stability appears to be very 
similar for student bodies in different 


Table 5. Numbers of National Merit Scholarship males and females, categorized by profile analysis 
of Strong Vocational Interest Blank, attending institutions of high productivity (HP) and low 


productivity (LP). 





Males (N = 50) 


Females (N = 41) 





Category ——_———— _-—— 
HP LP HP LP 
A: Theoretical 

AO (abstract) 6 0 11 3 
A2 (scientific) 14 7 9 4 
A3 (social) 3 3 10 11 
Total 23 10 30 18 

B: Applied—professional 
BI (biological science) 5 1 0 4 
B2 (technical) 3 12 2 2 
B3 (welfare) 8 7 5 9 
B4 (business) 4 8 0 5 
BS (verbal) 4 1 4 0 
Total 24 29 11 20 
C: Applied—technical 2 11 0 0 
Reject 1 0 0 3 











colleges, and, incidentally, quite normal. 
The results for these multi-institutional 
high- and low-productivity groups on 
the MMPI Schizophrenia and Hypo- 
mania scales are in line with these pre- 
vious findings, and the lack of differ- 
ences on the Impulse Expression scale— 
a measure of the general readiness to 
express impulses—may be considered 
supportive of the same finding. The 
scores on two other scales—Social 
Introversion and Ego Strength—both 
composed of items from the MMPI, 
also support the picture of mental 
health in the student bodies of schools 
of both groups. Though the difference 
on the Social Introversion scale is 
significant only for the males and on 
the Ego Strength scale only for the 
females, the direction of the differ- 
ences on both scales is the same for 
both sexes. It can be inferred from 
content analysis and validity studies 
of these scales that there is more inner- 
directedness and social independence in 
individuals from the high-productivity 
institutions. This seems to be in line 
with what might be predicted from 
differences in other characteristics be- 
tween students in the two kinds of 
institutions. 

The other differences discovered can 
be viewed as reflecting an orientation 
favorable to learning and _ intellectual 
activity among those selecting high- 
productivity institutions. For example, 
whatever the “true” meaning of the 
Authoritarianism (F) scale—whether it 
indicates rigidity, conventionality, and 
sO on, or whether (at the other ex- 
treme) it largely reflects educational 
and cultural sophistication or “response 
set’—the differences obtained, in con- 
junction with those obtained on the 
AVL Study of Values Religious scale, 
which assesses a degree of fundamen- 
talism and dogmatism, make it possible 
to draw a fairly simple conclusion. The 
scores of students in the high-produc- 
tivity institutions indicate more freedom 
and receptivity to learning, more ob- 
jectivity, and less conservatism and 
authoritarianism. 

The major components of the pattern 
of differences referred to as a positive 
orientation toward iearning are further 
supported by the distributions across 
the Vocational Interest Blank cate- 
gories presented in Table 5. The high- 
productivity colleges have a greater 
number of both males and females in 
the A, or theoretical, category, and 
particularly in the subcategories, AO 
and A2 (abstract and scientific). These 
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people may be described as possessing 
intellectual curiosity and a spirit of 
inquiry, as being concerned with ideas 
and theory, and as being disposed to- 
ward speculative and creative thought. 
In addition, interesting differences are 
found in the biological science (B1) 
category for the males and in the 
verbal (B5) category for the males and 
the females, but the number involved 
and the size of the differences are not 
sufficient to warrant supportive inter- 
pretations of the differences in intel- 
lectuality between the two groups. 

In contrast, the frequencies in the 
low-productivity schools are concen- 
trated more in the major applied- 
technical area (C) and in the technical 
(B2) and business (B4) subcategories 
for the males; for the females, almost 
twice as many individuals from the 
low- as from the _ high-productivity 
group are found in the broad applied- 
professional (B) category, in which the 
major differences are in the biological 
science (B1) and business (B4) subcate- 
gories. Thus, there is a greater concen- 
tration of students with theoretical and 
nontechnical Vocational Interest Blank 
patterns in the high-productivity insti- 
tutions and of students with patterns 
in the applied, and especially in the 
technical, areas in the low-productivity 
schools. 

The differences on the Aesthetic scale 
of the AVL Study of Values are con- 
sistent with the differences in the 
Vocational Interest Blank findings. 
Work at the Center for the Study of 
Higher Education has indicated that 
the Aesthetic scale is more closely re- 
lated to serious intellectual and scholarly 
interests than is the Theoretical scale, 
although a high score on both scales is 
especially indicative of intrinsic intel- 
lectual interests, and possibly of a 
creative disposition (/4). In the study 
under discussion, more than twice as 
many individuals of both sexes in 
the high-productivity institutions as in 
the low-productivity group are at least 
one standard deviation above the col- 
lege-student mean on both of these 
scales. 

Both male and female students in the 
high-productivity schools had signifi- 
cantly higher scores on the Complexity 
of Outlook scale. The established cor- 
relates of this scale indicate (6) that 
high scorers may be described as in- 
dependent, critical, liberal, somewhat 
unconventional, interested in artistic 
things, tolerant of ambiguity, receptive 
to the new and the different, and 





potentially original and creative. The 
results on two additional scales supple- 
ment this picture. The males in the 
high-productivity schools score higher 
on the scale measuring a disposition 
toward originality, and the females in 
these schools score higher on the Think- 
ing Introversion scale, which assesses 
the degree of preference for reflective 
thought, particularly of an abstract 
nature. The data round out the pic- 
ture of intellectuality and potential cre- 
ativity of the students in the highly 
productive institutions. 

The colleges which are noted for 
the production of future scientists and 
scholars start with students who ap- 
parently have a considerably greater 
inclination for the intellectual life. The 
“output” of these colleges must therefore 
be seen in relation to the “input.” This 
does not necessarily mean that the merit 
of such a college is in its students rather 
than in what it does to them, any more 
than it implies that the character of the 
institution is of no consequence. As a 
matter of fact, Thistlethwaite (/5) has 
shown that the productive colleges have 
rather special cultural characteristics, 
and that the climate of the institutions 
which are especially known for turning 
out future natural scientists differs in 
certain ways from that of the ones 
which are noted for the production of 
social scientists and humanists. The 
most likely hypothesis is that the pro- 
ductivity of these schools is the outcome 
of a fortunate combination of faculty 
and student expectations, interest, and 
values. This is one major hypothesis 
which the Center for the Study of 
Higher Education is testing in its in- 
vestigation of student development in 
some eight institutions, including small 
liberal arts colleges, a large state col- 
lege, and a complex state university. 


Summary 


Two groups of National Merit Schol- 
arship students were selected on the 
basis of attendance at educational insti- 
tutions ranked high or low in the pro- 
duction of future scholars and scientists. 
Four hypotheses pertaining to expected 
personality differences between matched 
groups from both sources were explored 
by means of the following instru- 
ments: the Omnibus Personality In- 
ventory, the Strong Vocational Interest 
Blank, and the Allport-Vernon-Lindzey 
Study of Values. In general, the 
hypotheses were firmly supported, and 
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it was concluded that students of high 
ability attending highly productive in- 
stitutions have a pattern of traits, 
values, and attitudes which is more 
closely related to serious intellectual 
pursuits than have students of high 
ability attending less productive insti- 
tutions (/6). 
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Science in the News 


Kennedy’s Economics: The Dismal 
Science Made Cheery; Science, 
Education, and Economic Growth 


There are a number of points in 
common between the Economic Report 
that President Kennedy presented to 
Congress last week and the report that 
President Eisenhower presented 2 days 
before he left office, which is interest- 
ing, because the policy recommenda- 
tions made in the two reports, despite 
the common agreements, are miles 
apart. 

Both start with the same data: that 
unemployment is high, production has 
declined. Both agree fhat a moderate 
upturn is likely in the coming months, 
even if the government does nothing 
special to stimulate the economy. Both 
accept the idea of government inter- 
vention in the national economy: the 
Eisenhower report speaks approvingly 
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of “a keeener awareness [since the war] 
of approaching downturns and a deter- 
mination to meet them by positive ac- 
tion rather than by passive acceptance.” 

Both reports agree that deficit spend- 
ing can help stimulate the economy: 
the Eisenhower report notes, as one of 
the policies that helped stop the 1958 
decline, that “a substantial deficit was 
incurred.” Both agree on the need for 
support of such things as science and 
education as part of a program for eco- 
nomic growth: the Eisenhower report 
notes the requirement for “a huge ex- 
pansion of the Nation’s commitment to 
education.” And both agree on the 
need to control inflation: the Kennedy 
report calls inflation “a cruel tax upon 
the weak . . . the certain road to a 
balance of payments crisis and the dis- 
ruption of the international economy 
of the Western World.” 

This list could easily be doubled in 
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length while still confining itself to 
major points of agreement on economic 
facts and principles, and what it proves, 
in the main, is the wisdom of General 
Marshall’s plea: “Don’t ask me to agree 
in principle; that just means we haven’t 
agreed yet.” 


The Dismal Science 


Thomas Carlyle gave economics its 
familiar tag, the dismal science, at a 
time when one of its implicit axioms 
was that the mass of men are neces- 
sarily condemned to existence at a 
bare subsistence level. 

That axiom has become obsolete. 
No one today accepts the inevitability 
of permanent economic misery even for 
the undeveloped nations, and the con- 
ditions of mass poverty have already 
largely disappeared in the more ad- 
vanced countries. But a remnant re- 
mained in the Eisenhower Administra- 
tion in the form of a conviction that 
full employment is mconsistent with 
preserving the value of the dollar, a 
conviction that grew out of the well- 
observed tendency for prices to rise 
before reasonably full employment, say 
not more than 4 percent unemploy- 
ment, had been reached. 

This suggested that full employment 
would bring with it strong inflationary 
pressure, which in turn led an Admin- 
istration passionately concerned with 
the value of the dollar to accept as one 
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of the dismal facts of economics what 
the Kennedy Administration now says 
should never be accepted: “We. must 
never,” says the Kennedy report, 
“. , come to accept the proposition 
that reasonable price stability can be 
achieved only by tolerating a slack 
economy, chronic unemployment, and 
a creeping rate of growth.” 

The Eisenhower report, in much dif- 
ferent language, endorses substantially 
the policy that Kennedy condemns: 
“Some temporary acceleration of 
growth might have been achieved,” the 
report says, “if expectations of price 
increases had been allowed to persist 
and to become firmly rooted. But the 
unsustainable nature of such growth 
would now be confronting the economy 
with the need for far-reaching and 
painful correction.” 


Two Views 


It was this sharp divergence in views 
that led Eisenhower to announce him- 
self well satisfied with the recovery 
from the 1958 recession even though 
unemployment, at the peak of the re- 
covery, remained half a million higher 
than it had been at the peak of the pre- 
vious cycle two years earlier; Kennedy 
now Calls this recovery “anemic.” 

The Eisenhower report confidently 
asserts that its policies “to maintain 
stability and balance” have succeeded 
in putting the economy in a position to 
look forward “to a period of sound 
growth from a firm base,” while the 
Kennedy report claims, on the basis of 
Eisenhower’s own figures, that his pre- 
diction of a resumption of sound growth 
implies that “unemployment would 
hover between 6 and 7 percent through- 
out the year,” that is, there will be an 
extra million or two unemployed above 
what would be expected under reason- 
ably full employment. 

Both sides have freely resorted to 
euphemism and vague language to 
shield the less popular side of their 
views from the public: the Eisenhower 
people have never conceded in so many 
words that they accept the dismal view 
that a slack economy is the only an- 
swer to inflation, although their fre- 
quently stated satisfaction with the cur- 
rent trend of the economy allows no 
other conclusion; Kennedy has never 

bluntly told the public that in order to 
put his more cheery view of econcmics 
into practice he means to deliberately 
unbalance the budget to take up the 
slack in the economy; nor has he said, 
or even publicly hinted, that it is quite 
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possible, and perhaps inevitable, that 
he will have to ask for some form of 
wage and price regulation to control 
the inflationary pressure that will prob- 
ably develop. 

Instead Kennedy, while warning that 
the fiscal °61 and °62 budgets may not 
be in balance, has delicately blurred 
his intention to make sure that they 
will not be in balance. He has used, on 
several occasions, the curious phrasing 
that claims “the programs I am now 
proposing will not by themselves (italics 
added) unbalance the budget.” All this 
means is that Kennedy thinks, and al- 
most everybody, including the Wall 
Street Journal, agrees, that Eisenhower’s 
proposals for the fiscal °62 balanced 
budget were achieved primarily by 
wishful thinking. No one even doubts 
any more that this was the case with 
the fiscal °61 budget. All Kennedy 
means by his claim that his proposals 
by themselves will not unbalance the 
budget is that the budget was probably 
going to be unbalanced anyway, even 
without his additional spending pro- 
posals. 

Similarly, on inflation, Kennedy has 
announced the formation of a Presi- 
dent’s Advisory Committee on Labor- 
Management Policy as the instrument 
to try and control, through voluntary 
compliance, excessive wage or price in- 
creases; but it is most doubtful that 
anyone near Kennedy really believes 
that setting up an Advisory Committee 
will really be enough to deal with the 
problem. The committee is quite likely 
to be more useful in the long run as a 
means of publicizing the need for 
stronger action than as an effective in- 
strument in dealing with inflation. 
Meanwhile, like the vague statements 
about next year’s budget, it helps keep 
his potential opponents quiet for a 
while longer. 


Conservatives and Keynes 


The Eisenhower people, although 
willing to concede that deficits can help 
a recession, have never been able to 
bring themselves to really accept the 
idea of a deliberately unbalanced 
budget: even Hoover had unbalanced 
budgets, for they are hard to avoid 
when the economy is weak, but it is 
difficult for conservatives to cross the 
line from accepting an unavoidable defi- 
cit as useful to planning a deficit as 
desirable. 

The idea of planned rather than un- 
avoidable deficits to be balanced by a 
surplus in good times dates only from 





the late 1930’s, when the ideas of John 
Maynard Keynes began to take hold. 
Roosevelt apparently never accepted 
the idea, and regarded his own deficits 
as unfortunate necessities. Nevertheless, 
the Eisenhower Administration might 
have been willing to take up Keynes, 
despite its distaste for federal interven- 
tion in the economy, if only the prob- 
lem of inflation didn’t seem certain to 
accompany Keynesian stimulation of 
the economy: what was the use of tak- 
ing up what is still regarded by con- 
servatives as a radical fiscal policy if 
the strong economy you hoped to 
achieve through this policy would bring 
with it the necessity for a move even 
further left to keep a leash on prices 
and wages? 


Kennedy’s Position 


The Kennedy Administration, though, . 


has no qualms. The Kennedy people do 
not think the United States can afford 
a slack economy at a time when the 
world is watching and wondering if 
communism does indeed represent the 
wave of the future; on the level of prac- 
tical politics they start by seeing the 
need for a wide and heavy variety of 
expenditures at home and abroad, and 
arrive at the conviction that stimula- 
tion of economic growth is a much 
easier way to get a big share of the 
money to pay for them than by hav- 
ing to ask for massive tax increases; 
indeed they are convinced that without 
a stronger economy what must be done 
will not be done, and that to accept 
Eisenhower’s view is tantamount to 
accepting world-wide defeat. 

They not only believe that the situ- 
ation is bad now, but that it will get 
worse unless something is done: the 
Kennedy report points out that there 
should be a normal growth in produc- 
tivity per man hour of about 2 percent 
a year, and a growth in the labor force 
of about 1% percent a year. This adds 
to a potential growth rate of 3.5 per- 
cent, although the actual growth under 
Eisenhower has been only 2.5 percent. 

Where has the excess gone? Partly, 
say the Kennedy people, into a slow 
increase of the level of unemployment 
which the natien has been told to ac- 
cept as normal; partly it has simply 
failed to appear as businessmen have 
been unwilling to push investment that 
would produce increased productivity 
for an economy which offers no outlet 
for the extra goods produced. 

The Kennedy people point out that 
since the late 1940’s the rate of eco- 
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nomic growth, as measured from the 
peak of one business cycle to the next, 
has consistently declined, and that in 
more recent years a similar increase in 
the rate of unemployment at the peak 
of succeeding business cycles has also 
appeared. 

Aside from this direct loss of eco- 
nomic growth, the Kennedy people 
say that a further increment to growth, 
above the normal 3.5 percent, has been 
ruled out by the Eisenhower policies. 
This increment, they say, is readily 
available if the nation will invest more 
money in such things as scientific re- 
search and education. The Eisenhower 
Administration has agreed in principle, 
but has felt the nation could not afford 
these investments, a feeling that was 
strengthened, of course, by that Admin- 
istration’s reluctance to raise the size of 
the federal budget and to increase the 
degree to which science, education, and 
other factors depend on the federal 
government. 

The Kennedy people disagree: such 
investments, it is true, will unbalance 
the budget, which is just fine, in their 
view, for they feel the country needs a 
budget deficit. “Pledged expenditure 
programs that are desired for their own 
sake,” said the Samuelson task force 
report, “should be pushed hard. If 
1961-62 had threatened to be years 
of over-full employment and excessive 
inflationary demand, caution might re- 
quire going a little easy on them. The 
opposite is in prospect.” 

So the outlook is for more money 
for a great many things, including sci- 
ence and education, and for a rousing 
political battle between the new Ad- 
ministration and the conservative op- 
position which is convinced that “you 
can’t spend yourself rich.” Ail of this 
has exhilarated the part of Washington 
that sympathizes with Kennedy, and 
has begun to appall his opponents. 

The Kennedy people seem to glory in 
the size of the problems at home and 
abroad: they no more regret them than 
a mountaineer regrets that there are 
Everests to climb. “In the long history 
of the world,” Kennedy said at his in- 
auguration, “only a few generations 
have been granted the role of defend- 
ing freedom at its hour of maximum 
danger. I do not shrink from this re- 
sponsibility—I welcome it. I do not be- 
lieve any of us would exchange places 
with any other people or any other gen- 
eration.” Whether he has his way or not 
is in question, but no one doubts that it 
will be a grand show.—H.M. 
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Space: 7-Ton Sputnik; NASA 
Chief; Chimp’s Rocket Trip; 
Samos and Minuteman Fired 


Five days of major events in the his- 
tory of space development culminated 
on 4 February in the Soviet launching 
of a 7.1-ton sputnik, the heaviest vehicle 
ever put into orbit. The period of space 
activity opened on 30 January with 
President Kennedy’s selection of James 
E. Webb to succeed T. Keith Glennan 
as head of the National Aeronautics 
and Space Administration. The next 
day a chimpanzee made an 18-minute, 
420-mile rocket flight and was success- 
fully retrieved. On the same day, the 
Air Force sent a Samos reconnaissance 
satellite into polar orbit from Point 
Arguello, Calif., in the first successful 
launching of this experimental vehicle, 
designed to perform photographic mis- 
sions. And on 1 February the Air Force 
fired a three-stage Minuteman inter- 
continental ballistic missile 4600 miles 
down range from Cape Canaveral, es- 
tablishing it as the largest solid-propel- 
lant rocket ever fired in the Western 
world and the first major missile to be 
tested as a complete unit at its initial 
launching. 


The Soviet Satellite 


The new 14,000-pound sputnik was 
sent aloft with an “improved multistage 
rocket,” according to the Soviet news 
agency Tass, which released very few 
details about the satellite, not even its 
radio frequencies. The vehicle is circling 
the earth once every 89.8 minutes in 
an elliptical path that has an apogee 
of 203.5 miles and a perigee of 138.9 
miles. Tass reported that the orbit was 
“close” to the one intended, and that 
equipment aboard had “functioned 
normally.” (The heaviest satellite 
launched so far by the United States 
was the 9000-pound Atlas, fired on 18 
December 1959.) 


NASA Head Named 


The new space chief James E. Webb 
—a lawyer, businessman, and former 
government official—will relieve Hugh 
A. Dryden, who has been acting ad- 
ministrator of NASA since Glennan’s 
resignation. Dryden will continue as 
deputy administrator of the space 
agency. [Glennan has agreed to serve 
as a special consultant to the Senate 
Space Committee, according to its new 


chairman, Senator Robert S. Kerr (D- 
Okla.), who has been a business asso- 
ciate of Webb’s.] 

Webb is at present chairman of the 
Municipal Manpower Commission, a 
study commission financed by the Ford 
Foundation to determine how able men 
and women can be attracted to public 
service at the local-government level. 
He served the federal government as 
director of the Bureau of the Budget 
from 1946 to 1949 and as Under Sec- 
retary of State from 1949 to 1952. 


Chimp’s Space Trip 


Ham, the 37-pound male chimpanzee 
who was rocketed over the Caribbean 
from Cape Canaveral, is apparently in 
good condition, although his flight cap- 
sule traveled 120 miles further than 
planned. The experiment was a first 
major test of the environmental con- 
trol system to be used for Project Mer- 
cury. There have been reports that one 
of Mercury’s six astronauts would make 
a trip similar to Ham’s in late March. 
However, more chimpanzee flights are 
expected first. 


Samos and Minuteman 


The Samos reconnaissance satellite, 
which is designed to perform photo- 
graphic missions formerly conducted 
by U-2 aircraft, is circling the earth 
every 95 minutes in a polar orbit that 
has an apogee of 350 miles and a peri- 
gee of 300 miles. The vehicle is ex- 
pected to stay aloft a year. The orbital 
weight of the satellite is 4100 pounds, 
and the instrument package is believed 
to weigh 300 to 400 pounds. 

This was the second attempt to orbit 
Samos. The first failed last October. The 
Samos program has been in operation 
3% years and has cost $300 million. 

The successful first test of the 60-foot 
Minuteman is of particular significance 
because this missile is intended to be 
the Air Force’s principal weapon. It 
will have an eventual range of more 
than 6300 miles. There are reports that 
Air Force officials are especially elated 
over Samos and Minuteman because 
the two tests strengthen the Air Force’s 
position in the competition for funds 
in the new Administration’s first budget. 


Atomic Energy Hearings Scheduled 


The congressional Joint Committee 
on Atomic Energy has announced that 
public hearings on the development, 
growth, and state of the atomic energy 
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Argentine Marine Biological Station. 


industry are scheduled for 21 February— 
2 March. Section 202 of the Atomic 
Energy Act of 1954 requires that the 
hearings be held within the first 60. days 
of each session of the Congress. 

The Joint Committee will particularly 
consider the following subjects: (i) ma- 
terials technology problems in the nu- 
clear power industry (that is, fuel ele- 
ments and materials for other reactor 
plant components); (ii) findings and 
recommendations of the recent McKin- 
ney report (particularly the need for 
greater coordination with atomic energy 
programs of our allies); (iii) industrial 
comments on regulatory problems (it 
is expected that public hearings will be 
held later on the Joint Committee Staff 
Report and other reports and recom- 
mendations on the AEC regulatory pro- 
gram); and (iv) industrial aspects of 
the nuclear space program. 

It is expected that the chairman of 
the Atomic Energy Commission and 
other commissioners and staff of the 
AEC will lead off, beginning at 10 A.M. 
on 21 February and, if necessary, con- 
tinuing on 23 February. Witnesses from 
industry and the public will be heard 
on 23, 24, 27, and 28 February and 1 
and 2 March. This year all hearings 
will be held in the old Supreme Court 
chamber, Room P-63 of the Capitol, 
and with the exception of the first day’s 
testimony by commission representa- 
tives, sessions will be scheduled only in 
the afternoons. Individual prepared 
testimony will be limited to about 15 
minutes. 

Letters of invitation are being sent 
to a number of the organization repre- 
sentatives, and others, who have ap- 
peared before the Joint Committee in 
the past, or who are active in those 
areas which the Joint Committee is par- 
ticularly considering. The hearings will 
also be open to statements by other 
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qualified persons. Comments may be 
submitted in writing and will be in- 
cluded in the record for consideration 
by the committee. Oral testimony will 
be permitted in so far as time permits. 

Persons interested in submitting com- 
ments or testifying before the commit- 
tee during these hearings should con- 
tact George F. Murphy, Jr., of the 
committee staff, Room F-88, U.S. Capi- 
tol Building, Washington 25, D.C. be- 
fore 14 February. 


New Argentine Marine Biological 
Station at Puerto Deseado 


Under the joint sponsorship of the 
University of Buenos Aires and the In- 
stituto Nacional de Technologia Indus- 
trial, the Marine Station at Puerto 
Deseado provides the first facilities for 
scientific study along the poorly known 
Patagonian coast. Located in the town 
of Puerto Deseado, on the estuary of 
Rio Deseado, it is now open to visiting 
investigators. 

The station was originally founded 
in 1953, as a preliminary step toward 
the commercial utilization of marine 
plant resources of the area. In 1959, its 
organization was revised, and now its 
facilities are available for workers in- 
terested in all aspects of marine biology. 

Although far from luxurious, the sta- 
tion is adequate for certain types of 
work. The three buildings and the pre- 
fabricated dormitory now under con- 
struction will provide sleeping accom- 
modations for 15 people. There are 
three small kitchens, hot water, and 
heating stoves for winter use. There are 
eight rooms for use as _ laboratories. 
Some elementary chemical equipment, 
a small amount of glassware, herbarium 
materials, and simple collecting equip- 
ment are available. A 14-meter motor 





launch with sleeping facilities, a small 
hydrographic winch, and a new truck 
are at present on order. Various other 
basic facilities and items of equipment 
are being assembled as funds become 
available. 

Work being carried out at the Biolog- 
ical Station includes daily recording of 
surface temperatures and bimonthly 
collection of salinity, phytoplankton, 
and zooplankton samples at stations 
within the estuary of Rio Deseado. Ma- 
rine botanical work includes systematic 
studies, the establishment of an algal 
herbarium, and preparation of exsic- 
catae for exchange purposes. 

Although occupied throughout the 
year, the station is utilized mainly from 
January to April. The summer courses 
deal with systematics and ecology of 
benthic marine algae, invertebrate zool- 
ogy, and phytoplankton. Students this 
year have the opportunity to work with 
senior visiting investigators from Uru- 
guay, Chile, and Argentina. The direc- 
tor of the station is O. Kiihnneman of 
the department of botany, University 
of Buenos Aires; the station manager 
is T. Giannangili. Two laboratory as- 
sistants are in residence. In addition to 
the director, five biologists are at pres- 
ent listed as members of the summer 
faculty—Carmen Pujals, A. Asensi, La 
Coste de Diaz, R. Ringuelet, and R. 
Pallares. 

A number of species of marine birds, 
including the Patagonian penguin, 
Spheniscus magellanicus, nest a short 
distance from the station. In strong con- 
trast to the barren, windswept Patagon- 
ian Desert, rich intertidal areas are 
exposed by large tidal fluctuations. 

This new marine biological station 
certainly deserves attention as one that 
provides access to an interesting and 
little-known part of the South Atlantic. 

MICHAEL NEUSHUL 
Department of Botany, 
University of Washington, Seattle 


Conant To Conduct Teacher 
Education Study for Carnegie 


A study of the education of teachers 
will be undertaken by James B. Conant, 
according to an announcement on 
Monday by the Carnegie Corporation 
of New York. Two reports on second- 
ary education have already been issued 
by Conant, The American High School 
Today and Education in the Junior 
High School Years. 

Conant decided to enter into this 
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new area largely because some of the 
leaders in the field of teacher education 
feel that such a study by him would be 
of great importance at the present time. 
Among the topics to be included will 
be the preparation of public school 
teachers and the criteria for their em- 
ployment, as established by local, re- 
gional, and state education authorities. 

On the staff for the first year will be 
John I. Goodlad, professor in the 
School of Education, University of 
California at Los Angeles, who will 
serve On a part-time basis; Jeremiah S. 
Finch, professor of ;English and dean 
of the college, Princeton University; 
William H. Cartwright, professor and 
chairman of the department of educa- 
tion, Duke University; Robert F. Car- 
bone, instructor in the school of edu- 
cation, University of Chicago; and E. 
Alden Dunham, a member of Conant’s 
staff for the past 3 years. The Educa- 
tional Testing Service in Princeton, 
N.J., will administer the $300,000 
grant made by Carnegie for the study. 


News Briefs 


Teachers to Africa. Plans to send 
U.S. teachers to Africa in the next 
school year are being worked out by a 
group of foundations and educational 
institutions and the federal govern- 
ment. More than 400 teachers would 
be sent to Nigeria and the East African 
countries of Uganda, Kenya, and Tan- 
ganyika in the initial effort. The 
Carnegie Corporation of New York, 
the Ford Foundation, Columbia Uni- 
versity Teachers’ College, the African- 
American Institute, and the Interna- 
tional Cooperation Administration are 
involved. 

a a * 

Polio immunization lags. Forty per- 
cent of the population, according to the 
latest Public Health Service estimates, 
has not been vaccinated against polio- 
myelitis. The estimate, based on a sam- 
ple survey conducted by the Bureau of 
the Census in September 1960, shows 
that although 93 million persons under 
60 years of age have received some 
vaccine, only about 25 percent have 
had the recommended full course of 
three shots, plus a booster. 

The PHS is launching a vaccination 
promotion campaign, pointing out that 
such a campaign faces several difficul- 
ties. One is the fact that the majority 
of the unvaccinated are among the less 
privileged, in health matters the hardest 
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group to reach. Another is the immi- 
nent availability of oral vaccine, which 
has led many people to postpone the 
course of injections. 

The American Medical Association 
is also concerned about the immuniza- 
tion program. At the recent AMA 
meeting in Washington a resolution was 
passed that called on physicians to co- 
operate in every possible way in a re- 
newed campaign to stamp out polio- 
myelitis in this country. 

* oa * 

Secondary-school math. Yale Univer- 
sity has received a grant of $1,184,200 
from the National Science Foundation 
to continue support of a program to 
improve the teaching of mathematics in 
secondary and elementary schools. The 
School Mathematics Study Group, 
headed by Edward G. Begle, associate 
professor of mathematics at Yale, was 
initiated in the spring of 1958 by a 
grant from the foundation. 

For its latest project, the group pre- 
pared teaching material which revises 
the curriculum for grades four through 
six. Some 370 teachers, operating in 27 
centers from the eastern seaboard to 
the Far West, are teaching the new 
methods to more than 12,000 pupils. 

* cd a 

Index of declassified reports. The 
Library of Congress has announced that 
an index to the recently declassified re- 
ports of the World War II Office of 
Scientific Research and Development 
has been printed and is for sale by the 
Office of Technical Services, U.S. De- 
partment of Commerce, Washington 
25, D.C. The index is PB 161976 Of- 
fice of Scientific Research and Devel- 
opment Microfilm Index, 770 pages, 
$8 ($2 additional for foreign mailing). 

The index is a printed document but 
the reports themselves may be pur- 
chased only in microfilm or photocopy 
from the Photoduplication Service, Li- 
brary of Congress, Washington 25, D.C. 

3 aE 3 

A Roger Irving Lee professorship 
has been established in the Harvard 
University School of Public Health, 
honoring the chief architect in the 
planning of the school. University pres- 
ident Nathan M. Pusey announced the 
founding of the professorship at a re- 
cent dinner meeting attended by mem- 
bers of the Harvard Corporation and 
by close associates of Lee. 

* a x 

Fast reactions session at Cambridge. 
A summer session on “fast reactions” 
will be held in the department of phys- 


ical chemistry at the University of 
Cambridge, 12-19 August. Among 
those contributing to the program of 
lectures will be R. G. W. Norrish, 
A. G. Gaydon, and T. M. Sugden. 
Further details may be obtained from: 
Secretary of the Summer School, De- 
partment of Physical Chemistry, Lens- 
field Rd., Cambridge, England. 
ok ccd mE 

Government graduate fellowships. 
The U.S. Office of Education has an- 
nounced approval of 527 National De- 
fense Graduate Fellowship programs at 
146 graduate schools for the 1960-61 
academic year. These programs, author- 
ized under title IV of the National De- 
fense Education Act, are designed to 
increase the nation’s supply of college 
teachers and to expand ‘graduate facil- 
ities. The approved programs are in six 
fields; humanities, 26 percent; educa- 
tion, 8 percent; social sciences, 27 per- 
cent; biological sciences, 13 percent; 
physical sciences and mathematics, 16 
percent; and engineering, 10 percent. 

ad * Ok 

National Primate Center. The Public 
Health Service has awarded grants total- 
ing $1,917,275 for the construction and 
initial operation of a National Primate 
Center in Oregon. The center will be 
operated in conjunction with the Uni- 
versity of Oregon Medical School, 
whose 100-monkey colony will form 
the nucleus of the 400-monkey facility. 

Several additional primate centers are 
being planned, each to be affiliated with 
an established research institution. These 
centers are being developed as regional 
and national facilities and will be used 
by visiting scientists as well as by the 
permanent staff. 

The chief purpose of these centers 
is to conduct research on primates, but 
they will also breed research animals. 

of Ok ok 

AEC series on radiation. The Atomic 
Energy Commission has published the 
first in a series of pamphlets describing 
its biomedical program, which is direct- 
ed toward the accumulation of knowl- 
edge of the effects upon living things of 
nuclear radiation from any source— 
natural or man-made. The booklet, 
titled Marine Sciences Research, was 
prepared under the direction of the 
commission’s Division of Biology and 
Medicine. It summarizes work in prog- 
ress at 13 institutions through 28 re- 
search contracts. 

The new publication is available at 
50 cents a copy from the Office of 
Technical Services, U.S. Department of 
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Commerce, Washington 25, D.C. The 
second and third booklets in the series 
will be devoted to AEC genetics and 
cancer research programs. 


Grants, Fellowships, and Awards 


Behavioral sciences. A Creative Tal- 
ent Award of $1000, and two of $500 
each, have been announced by the 
American Institute for Research, an 
independent, nonprofit organization de- 
voted to basic and applied research in 
the behavioral sciences. The purpose 
of the program is to encourage the 
development of creative talent and the 
application of such talent to the ad- 
vancement of the science of human be- 
havior. Awards will be made annually 
to graduate students working for their 
doctor’s degree in psychology or in a 
related field. 

The outstanding doctoral dissertation 
in each of three areas of study will be 
selected annually by panels of distin- 
guished scholars. On the basis of the 
three dissertations selected, the candi- 
date judged as most likely to make 
creative contributions to _ scientific 
knowledge will receive an award of 
$1000. The other two winning candi- 
dates will receive awards of $500 each. 

Dissertations completed during the 
period 1 July 1960-31 August 1961 
will be eligible for the first annual 
awards. In subsequent years, the period 
will be 1 September—31 August. Com- 
pleted nomination forms must be ac- 
companied by an abstract of the disser- 
tation. The forms will be made avail- 
able through chairmen of graduate de- 
partments of psychology; they may also 
be obtained from the American Insti- 
tute for Research, 410 Amberson Ave., 
Pittsburgh, Pa. A candidate may be 
nominated by his major adviser, the 
chairman of his department, or any 
member of the American Psychological 
Association. 

For the first year, awards will be 
offered in the following three subject 
areas: perception, learning, and moti- 
vation; development, counseling, and 
mental health; and measurement and 
evaluation of individual and group be- 
havior. 

Cancer. The Ann Langer Cancer 
Research Foundation has announced 
the fourth annual award of $500 for 
meritorious investigation in the field 
of cancer research, either clinical or 
laboratory. The award is being sup- 
ported by the family of the late Bertha 
Goldblatt Teplitz and carries her name. 


372 


The competition is limited to physicians 
and other scientists under the age of 
45. Nominations should be submitted to 
the Teplitz Award Committee, 612 N. 
Michigan Ave., Chicago 11, Ill., by 15 
March. They should be accompanied 
by a 1-page statement and biography. 

History of chemistry. Members of 
the American Chemical Society’s Di- 
vision of History of Chemistry, and 
other interested persons, are urged to 
consider the nomination of a candidate 
for the division’s $500 Dexter Award 
in the history of chemistry. The award 
is made on the basis of services which 
have advanced the history of chemistry 
in any of the following ways: by pub- 
lication of an important book or 
article; by furtherance of the teaching 
of the history of chemistry; by signifi- 
cant contributions to the bibliography 
of the history of chemistry; or by 
meritorious services over a long period 
of time which have resulted in the 
advancement of the history of chem- 
istry. Detailed information about nom- 
inees should be sent, in duplicate, by 
10 March to the secretary of the Di- 
vision of History of Chemistry, Sidney 
M. Edelstein, Dexter Chemical Cor- 
poration, 845 Edgewater Rd., Bronx 
59, N.Y. 

Physiological psychology. St. John’s 
College, Cambridge, England, proposes 
by the end of April to make an election 
to the Kenneth Craik Research Award 
for the support of postgraduate re- 
search, preferably in physiological 
psychology. Candidates of either sex 
are eligible. The award recipient is not 
required to become a member of the 
college and need not reside at the uni- 
versity. If the college council consents, 
he may receive other emolument con- 
currently and may hold a salaried post. 

The value of the award will be £450 
a year. Tenure, which will date from 1 
October 1961, will be for a period of 
not less than 1 year nor more than 3 
years, as the council shall decide. Ap- 
plications should be sent to The Master, 
St. John’s College, Cambridge, to reach 
him not later than I April. 

Radiation effects. A David Anderson- 
Berry Medal, together with a sum of 
money amounting to not less than 
£100 ($280), will be awarded in 1961 
by the Council of the Royal Society of 
Edinburgh. The prize will be given for 
recent work on the effects of x-rays 
and other forms of radiation on living 
tissues. Published work will be taken 
into consideration if submitted with 
the application. 

Application for the prize may be 


made directly, or proposals may be 
made on behalf of others. Applications 
and proposals must be in the hands of 
the General Secretary, Royal Society 
of Edinburgh, 22/24 George Street, 
Edinburgh 2, Scotland, not later than 
31 March. 


Scientists in the News 


Logan Wilson, sociologist and chan- 
cellor of the University of Texas, has 
been elected president of the American 
Council on Education. He succeeds 
Arthur S. Adams, who became council 
president in 1951 and more than a year 
ago announced that he would retire as 
soon as a successor could be named. 
The new president will assume active 
leadership of the council not later than 
30 June. 


The American Meteorological Society 
presented six awards during its 41st 
annual meeting, held in New York, 23- 
26 January. 

The Clarence LeRoy Meisinger Award 
went to Verner E. Suomi, professor of 
meteorology, University of Wisconsin, 
“for his imaginative and pioneering re- 
search work on atmospheric radiation 
problems in which he has effectively 
used both balloon and satellite observ- 
ing platforms.” 

The society’s Award for Applied 
Meteorology was presented to Robert 
D. Elliott, president, North American 
Weather Consultants,. Santa Barbara, 
Calif., “for his effective leadership and 
outstanding administration in broadly 
pursuing opportunities for expanding 
meteorological research and its appli- 
cations in private industry.” The award 
is supported by the Weather Corpora- 
tion of America. 

The Award for Outstanding Services 
to Meteorology by a Corporation went 
to the Pacific Gas and Electric Com- 
pany, San Francisco, Calif. Its citation 
read: “Pacific Gas and Electric Com- 
pany has maintained an active support 
of private weather services since 1937. 
It is the first and probably only utility 
company in the United States that has 
made full use of weather facilities in 
its daily operations. It has also main- 
tained an active interest in Meteorology 
research and has made substantive con- 
tributions in this area.” Francis J. Par- 
sons, Jr., the firm’s senior meteorologist, 
accepted the award for the company. 

The Charles Franklin Brooks Award 
for Outstanding Service to the Society 
was conferred, posthumously, upon 
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Captain Howard T. Orville, USN, “for 
his devoted and long-standing service 
to the Society as President, Councilor 
and staunch supporter of all its activ- 
ities. His enthusiasm, zeal and personal 
dedication contributed much to the ex- 
pansion of the Society.” 

The Carl-Gustaf Rossby Award for 
Extraordinary Scientific Achievement 
was presented to Victor P. Starr, pro- 
fessor of meteorology, Massachusetts 
institute of Technology, for “more than 
a decade of outstanding fundamental 
research leading to a better understand- 
ing of the general circulation of the 
atmosphere.” 

A special award given by the society 
for outstanding work went jointly to 
William W. Kellogg, chief, Planetary 
Sciences Group, Rand Corporation, 
Santa Monica, Calif., and Stanley M. 
Greenfield, at present on leave from 
Rand as scientific adviser to the U.S. 
Air Force Directorate of Research and 
Development, Washington, D.C., “for 
their pioneering work in the planning 
of a meteorological satellite.” 


Christopher E. Barthel, Jr., has been 
appointed program director for foreign 
science activities in the National Sci- 
ence Foundation’s Office of Special In- 
ternational Programs. Before joining 
NSF, Barthel was assistant director of 
the Armour Research Foundation of 
Illinois Institute of Technology. 


In April, Elmer H. Bobst, chairman 
of the board of Warner-Lambert Phar- 
maceutical Company, will receive the 
1961 Rusby Award of the Columbia 
University College of Pharmacy Alumni 
Association. 


The 1960 annual award of the Amer- 
ican Society of Criminology was pre- 
sented to Thorsten Sellin, president of 
the International Criminological Socie- 
ty, for “distinguished contributions to 
the science of penology,” at the socie- 
ty’s session in New York on 27 Decem- 
ber during the annual AAAS meetings. 
Sellin is professor of criminology at the 
University of Pennsylvania and editor 
of the Annals of the American Acad- 
emy of Political and Social Sciences. 

In addition, two Vollmer research 
awards were presented, one to Paul 
Bohannan, Northwestern University an- 
thropologist, for his study “African 
Homicide and Suicide,” and one to 
Marvin E. Wolfgang, University of 
Pennsylvania criminologist, for his doc- 
toral thesis, “Patterns of Criminal 
Homicide.” 


10 FEBRUARY 1961 


David H. Dunkle, Smithsonian Insti- 
tution paleontologist, is in Pakistan to 
carry out special stratigraphic studies of 
vertebrate fossils, chiefly fishes, and to 
aid in the establishment and expansion 
of a paleontological branch of the 
Pakistan Geological Survey. Dunkle, on 
loan for 2 years to the U.S. Geological 
Survey, is a member of a seven-man 
Survey group sent to help the Pakistan 
Government improve its geological serv- 
ice. The U.S. team has headquarters at 
Quetta, where laboratories are being 
built for the Geological Survey of 
Pakistan. 


Herman N. Eisen has been named 
head of the department of microbiology 
at Washington University School of 
Medicine, replacing Arthur Kornberg, 
1959 Nobel laureate, who resigned in 
June of 1959 to head the department of 
biochemistry at Stanford School of 
Medicine. The apointment is effective 
immediately, although Eisen will not 
assume active duties as department head 
until July. He has been a member of the 
medical school staff since accepting the 
position of professor of medicine and 
head of the division of dermatology in 
1955. 


J. M. Burch, principal scientific of- 
ficer, light division, National Physical 
Laboratory, England, will be in the 
United States from 28 February to 21 
March. His itinerary includes Pitts- 
burgh; Washington; Rochester, N.Y.; 
New York; Poughkeepsie, N.Y.; Nor- 
walk, Conn.; and Cambridge, Mass. 

H. J. Evans, member of the British 
Medical Research Council’s scientific 
staff at the Radiobiological Research 
Unit, Atomic Energy Research Estab- 
lishment, Harwell, is working at the 
Brookhaven National Laboratory for 1 
year under an exchange agreement. 

H. A. Gebbie, principal scientific of- 
ficer, National Physical Laboratory, 
England, will be in this country in 
March to attend the Second Interna- 
tional Conference on Quantum Elec- 
tronics, which is being held at the 
University of California, Berkeley, 23- 
25 March. He will visit Chicago, Wash- 
ington, and Cambridge, Mass. 


Frank L. Schwartz, former professor 
of mechanical engineering at the Uni- 
versity of Michigan and consultant to 
the Atomic Energy Commission, has 
been named director of engineering for 
Lauson Power Products Division of Te- 
cumseh Products Corp., Tecumseh, 
Mich. 


Mazhar Hasan, formerly assistant 
professor of physics at Northern Illinois 
Univerity, has joined the Stromberg- 
Carlson Division of the General Dy- 
namics Corporation as a senior phys- 
icist. He will do work in plasma physics 
in the division’s Basic Science Labora- 
tory. 


Marshall Clagett, director of the Uni- 
versity of Wisconsin’s Institute for Re- 
search in the Humanities, has received 
the History of Science Society’s annual 
Pfizer Award for an outstanding con- 
tribution to the history of science. He 
was honored for his book, The Science 
of Mechanics in the Middle Ages, pub- 
lished in 1959. 


Recent Deaths 


Franklin J. Crider, Sherman Oaks, 
Calif.; 78; plant scientist noted for his 
studies of the root, especially top growth 
patterns; designer, planner, and _ first 
director of the Boyce Thompson South- 
western Arboretum at Superior, Ariz., 
which he headed from 1924 to 1934; 
was prominent in the establishment of 
the U.S. Department of Agriculture’s 
Soil Conservation Service, which he 
served until retirement in 1951; Jan. 

Frederick L. G. Kollmorgen, Onan- 
cock, Va.; 89; an authority on precision 
optics; founded the Kollmorgen Optical 
Corporation in Brooklyn for the devel- 
opment and manufacture of precision 
optical and electromechanical instru- 
ments, including submarine periscopes 
and electronic firing control systems for 
weapons and missiles; Jan. 

Carroll R. Mullen, Philadelphia, Pa.; 
60; professor of ophthalmology and 
head of the department of ophthalmol- 
ogy at Jefferson Medical College; 1 Feb. 

Karl E. Paschkis, Philadelphia, Pa.; 
64; professor of physiology and clinical 
professor of medicine at Jefferson Med- 
ical College; director of the Division of 
Endocrine and Cancer Research at the 
college, and chief of the Endocrine 
Clinic at Jefferson Hospital; 27 Jan. 

Jerome T. Syverton, Minneapolis, 
Minn.; 53; head of the department of 
bacteriology and immunology at the 
University of Minnesota; well known 
for his research on viruses and cell 
structure; taught at the University of 
Rochester and Louisiana State Univer- 
sity, where he became head of the de- 
partment of microbiology; 28 Jan. 

Hugh C. Troy, Mountainside, N.J.; 
93; retired professor of dairy industry 
at Cornell University; 27 Jan. 
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Book Reviews 


McGraw-Hill Encyclopedia of Science 
and Technology. McGraw-Hill, New 
York, 1960. 15 vols. $175. 


An heroic amount of work went in- 
to the production of this large, com- 
prehensive, multivolume encyclopedia 
of science and technology. The - pub- 
lisher’s staff of 15 editors was guided 
by a distinguished editorial advisory 
board consisting of Roger Adams, Jo- 
seph Barker, Detlev Bronk, George R. 
Harrison, Sidney D. Kirkpatrick, Wil- 
liam Rubey, and Edmund _ Sinnott. 
There were 64 consulting editors on 
special topics, for example, E. U. Con- 
don on theoretical physics and E. L. 
Tatum on biochemistry. Over 2000 
scientists and engineers wrote articles 
(frequently several articles) on the 
topics of their special competence. 
Finally, there were unknown numbers 
of clerks, copy editors, compositors, 
proofreaders, pressmen, and others in- 
volved in getting this mass of material 
into print and ready for distribution 
and use. With so much time, talent, 
and money devoted to the task, the 
result should be very good indeed. 

It is. But it is much too big and com- 
prehensive to be adequately reviewed 
by one person. I read a number of 
articles, some on familiar topics and 
some on fields I do not know, and I 
paid particular attention to the index. 
But this is not enough. So I asked for 
help, and secured the comments of a 
mathematician, a technical editor, a 
physicist, an ichthyologist (ichthyolo- 
gy, by the way, is not listed in the in- 
dex), a reference librarian, the author 
of two of the encyclopedia articles, 
and one or two other generous helpers. 
The following comments are based on 
their examination of the volumes as 
well as my own. But even so, all we 
can claim is that we have sampled—we 
hope fairly—the great mass of material 
the encyclopedia makes available. 

That the articles should vary in qual- 
ity is inevitable, and nothing else 
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should be expected. The article on 
Boolean algebra, one consultant re- 
ports, is excellent (“I do not know of 
any other place where the graduate 
student or high school teacher could 
find a similar treatment”) while the 
article on calculus is pedestrian and 
out of date. Another says, “I find much 
greater satisfaction with the general 
articles on biological principles and 
phenomena and on major groups of 
animals than I do with the articles 
about specific animals which are often 
very general, cursory notes.” 

Some articles are followed by a short 
list of references for further reading. 
Some lists include up-to-date refer- 
ences, and others include only text- 
books and older citations. Publishers’ 
names are omitted from references, 
and so are page citations. 

In level of difficulty there is also 
variation. The publishers state that 
“Most of the articles, and at.least the 
introductory parts of all of them, are 
within the comprehension of the col- 
lege undergraduate in science or engi- 
neering, or of the especially interested 
high school student.” The claim is gen- 
erally justified, yet one consultant re- 
ports, “In some cases the reading level 
may even go beyond the first-year 
graduate student unless he is willing to 
look up references and really dig at it. 
In other cases the material could easily 
be read by a high school student or 
high school teacher.” Another consult- 
ant, also a scientist, says, “some are 
beyond my depth.” 

There must have been a very large 
number of difficult decisions about the 
proper amount of space to devote to a 
particular topic. Some articles seem 
too brief; others give quite extended 
discussions. The following more or less 
random examples illustrate the range: 
10 pages on alternating current circuit 
theory, 6 on quality control, 13 on 
radar, 25 (plus several other refer- 
ences) on radioactivity, 3 on reproduc- 
tion in plants, 28 on reproduction in 





animals, 3 on rice, 18 on sea water, 
% on the Schmidt camera, % on 
science, 2% on scientific methods, 2 
on distilled spirits, and 14 lines on the 
screw jack. 

What to include and what to exclude 
is always a problem. There are no in- 
dex references to “scientists” or to 
biologists, physicists, earth scientists, 
or psychologists. Yet there is an item 
on Gestalt psychologists. Scientific or- 
ganizations and agencies, such as the 
National Science Foundation, are in 
general not included, and neither are 
topics on scientific education, man- 
power, documentation, communication, 
and so forth. 

The books are of reasonable size and 
weight, and easy to handle. The paper 
is of good quality, and the type legible. 
No sensible publisher would claim to 
produce 15 volumes without errors, 


and there are errors here. A mislabeled | 


drawing, a misspelled name, an incom- 
plete reference, and a few similar minor 
blemishes turned up in our examination 
of a number of articles. But the illustra- 
tions, usually line drawings but some- 
times halftones, are quite adequate, 
and one can read a good while before 
running onto a typographical slip. 

The key to an encyclopedia is its 
index. Volume 15 is entirely index. It 
gives, first, a list of the names of con- 
tributors (articles are signed by ini- 
tials) so that one can identify the author 
of any article. Then follows an alpha- 
betical list of contributors with the 
titles of the articles written by each. 
Finally there are 434 pages, four col- 
umns to the page, of subject index. 
Here it is that one goes to locate in- 
formation on atomic weights, marine 
propellers, the rhinoceros, crystal de- 
fects, paleozoic floras, or any of nearly 
10,000 other entries. Suppose one 
wants to find the table or list of the 
symbols used to identify the chemical 
elements, as one of my consultants did. 
The index lists “Symbols, chemical” 
and “Chemical symbols and formulas,” 
but the article referred to in these two 
entries does not give the wanted in- 
formation. Looking up “Chemical ele- 
ments” provides a cross reference 
to “Elements (chemical)” under which 
there are 32 subheads, but symbols is 
not one of them. The information is, 
however, to be found in convenient 
form in the article on “Elements 
(chemical).” The joker in this situation 
is that the information is also available, 
although usually less conveniently, in 
over a hundred different places, for it 
is given in the article for each of the 
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individual chemical elements as well 
as in several other articles. Yet, not 
knowing this, and using the encyclo- 
pedia for the first time, it took con- 
siderable persistence on the part of 
an experienced technical editor to 
locate the information wanted. 

Another example: the entry “earth 
resource patterns” is. listed with 14 
subheads, but before one comes to it 
there is the main heading “Earth” 
with 30 subheads and some cross ref- 
erences, then a series of items such 
as “earth (age of)” to “earth (origin 
of),” each with a number of subheads, 
and then another series starting with 
“earth-current measurements” in which, 
in proper alphabetical place, one comes 
upon “earth resource patterns.” The 
secret here is that the index first lists 
items in which “earth” is used as a 
noun, for example, “earth (core of),” 
and then begins a new alphabetical 
sequence in which “earth” is an ad- 
jective, for example, “earth interior.” 
Just why “earth (core of)” and “earth 
interior” were selected as index entries 
instead of “earth core” and “earth 
(interior of)” or why the same form 
was not used for both entries, I do not 
know. In any event, the unwary reader 
may well overlook an item in the in- 
dex because of this arrangement of 
noun and adjectival usage. Whoever 
plans to use the encyclopedia to a con- 
siderable extent will undoubtedly learn 
how it was constructed; a first-time 
user, even an experienced librarian, 
may fail to find the desired entry even 
though it is there. 

The principal use for an encyclo- 
pedia is to find information you don’t 
already have. The New Yorker recently 
(24 December 1960) reported an in- 
terview with Harry S. Ashmore, the 
new editor of the Encyclopaedia Britan- 
nica, in which Mr. Ashmore quotes 
Robert Hutchins, chairman of the 
board of editors, as saying, “You as- 
sume that no brain surgeon will read 
its article on brain surgery to enable 
him to operate, but the article must 
be so well done that if he does read it 
some night, it won’t offend him.” By 
this criterion, most of the articles we 
examined were satisfactory. When we 
examined articles on topics strange to 
us, there were fewer criticisms. One 
consultant summarized: “In no such 
instance did I complete an article with 
the feeling of dissatisfaction. I felt 
that upon reading the article I had a 
much clearer notion of the specific 
topic,” and then added, “It would be 
fine to have this encyclopedia in our 
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library and it could be recommended 
for home use as well. At least in my 
family, where there is a considerable 
interest in science, I found all members 
reading the volumes with interest and 
wishing that we might have them readi- 
ly available.” 

DaEL WOLFLE 
American Association for the 
Advancement of Science 


China Crosses the Yalu. The decision 
to enter the Korean war. Allen S. 
Whiting. Macmillan, New York, 
1960. x + 219 pp. $7.50. 


This book is of interest not only be- 
cause of the importance of its subject 
but also because it shows the possi- 
bilities and limitations of any study of 
Chinese Communist foreign policy. At 
one point the author lists four main 
sources of evidence: official statements 
made for foreign consumption; a con- 
tent analysis of the material intended 
for internal consumption, which ap- 
peared in the officially controlled Chi- 
nese press; U.S. intelligence reports and 
material obtained by interrogation of 
Chinese prisoners; and Peking’s diplo- 
matic activity, particularly toward In- 
dia and the United Nations. Whiting 
argues: “None of these sources provides 
a comprehensive picture of decision 
making in Peking, nor is the evidence 
always subject to one exclusive inter- 
pretation. At some points the four 
types of data each support incom- 
patible hypotheses. At important junc- 
tures, however, they suggest a pattern 
of policy clearly and _ consistently 
enough to constrict the range of rea- 
sonable explanation for Chinese Com- 
munist actions” (pages 52-53). 

The weight of evidence is against 
any serious Chinese involvement in the 
start of the Korean war. Relations be- 
tween Peking and Pyongyang do not 
seem to have been close. It was not 
until August 1950 that an ambassador 
from Peking presented his credentials 
at Pyongyang, and there is evidence of 
earlier disputes between the North. Ko- 
reans and the Chinese Communist au- 
thorities in Manchuria, which were re- 
solved only by Soviet mediation. The 
emphasis of Chinese Communist pub- 
licity was on the conquest of Taiwan 
and Tibet, and Chinese troop disposi- 
tions appeared to be primarily designed 
for these objectives. The only bits of 
contrary evidence are the return to 
North Korea of Korean troops from the 


Chinese Communist forces and, begin- 
ning in April 1950, a movement of the 
Fourth Field Army from South China 
to Manchuria. However, the return of 
Korean troops to Korea can be ex- 
plained as part of a general settlement 
mediated by the Soviet Union, and the 
movement of this particular army to 
Manchuria can be explained as part of 
a plan to return army units to their 
original base areas. 

When the Korean war started com- 
ment in the Peking press was delayed 
for 2 days, and the comments which 
did appear in the early period of the 
war suggested that the Chinese Com- 
munist leaders did not wish to present 
the Korean conflict to their public as 
an issue of primary importance to 
China. On the other hand, the reaction 
to President Truman’s order to the 
Seventh Fleet to neutralize Taiwan was 
immediate and violent. 

This action by the United States 
seems to have ended plans for an at- 
tack on Taiwan in the near future, and 
there was a redeployment of Chinese 
forces from South and Central China, 
some to Manchuria and some to Shan- 
tung. But the Chinese Communists did 
not use the most favorable opportunity 
for intervention when the United Na- 
tions forces had been driven back to 
a small area around Pusan and a little 
extra support on the North Korean 
side might have put the Communists 
in complete control of Korea. The ma- 
terial from the interrogation of prison- 
ers shows that even the forces in Man- 
churia received little preparation for 
intervention until shortly before they 
crossed the Korean border in October. 

There is an interesting discussion of 
the complicated negotiations at the 
United Nations and of the evidence that 
the Soviet representative may have 
been looking for some way to reach 
a compromise before the U.N. counter- 
attack started. One point of special in- 
terest is the change in the Chinese 
attitude toward India. To begin with, 
Chinese comments had been strongly 
critical of Nehru’s neutralism and had 
denounced him as a tool of the im- 
perialists, but Indian support for Pe- 
kings’ admission to the U.N. and In- 
dian proposals for a compromise in 
Korea gradually brought about a 
change in attitude. 

No conclusive deductions can be 
made about the precise reasons which 
finally made the Chinese Communists 
decide to intervene in the Korean war. 
Soviet pressure for intervention to pre- 
vent a complete North Korean defeat 


375 











is suggested as a possible hypothesis, 
but while this does not conflict with 
the evidence, there is no positive evi- 
dence for it. Negatively, the line of Chi- 
nese publicity indicated that the Chi- 
nese Communist leaders were not much 
concerned over some of the points on 
which the U.N. side was willing to give 
them guarantees concerning Chinese 
interests, such as the question of power 
supplies for Manchuria from installa- 
tions on the Yalu River. They were 
obviously much more moved by politi- 
cal considerations, even though it is not 
clear precisely which political consider- 
ations were decisive. 

It is suggested that an important 
factor was a failure in communication. 
The Chinese Communist leaders ap- 
pear to have considered that they had 
given clear warning that they would 
intervene if United Nations forces 
crossed the 38th parallel and to have 
failed to realize that their warnings 
had been given in a way, and in a con- 
text, which led many people not to take 
them seriously. Similarly, the United 
States authorities failed to realize the 
confusion caused in Peking by the state- 
ments of General MacArthur and other 
people in the American government or- 
ganization. “Utterances by ‘authorita- 
tive spokesmen’ in Tokyo were given 
equal weight (if not greater) with 
statements from Secretary Acheson and 
President Truman” (page 169). 

There are some points on which the 
reader might wish for fuller discus- 
sion. For instance, the Wu Hsiu-ch’uan 
delegation to the U.N. is mentioned, 
and there is some discussion of possible 
reasons for the delay of almost a month 
in accepting the U.N. invitation. But 
the circumstances leading to the invi- 
tation are not made clear, and there 
is no discussion of the behavior of the 
delegation. The reader is told that on 
24 November “Wu Hsiu-ch’uan arrives 
in New York, confers with Lie” (page 
147). But he is not told of Wu’s refusal 
to take part in serious discussions, 
either with Lie or with British repre- 
sentatives who tried to contact him, al- 
though the issue has important rele- 
vance for the problem of communica- 
tion. How does one communicate with 
people who refuse to join in discus- 
sion? More generally, the book might 
have been more valuable if it had cov- 
ered a rather wider period including 
the truce negotiations where the same 
sources of evidence could probably 
have revealed a good deal more about 
Sino-Soviet relations; the initiative both 
in starting truce negotiations and in 
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changing the Communist position, 
which made possible a settlement of 
the prisoners-of-war dispute, seem to 
have come from the Soviet Union. 
However, while on some points the 
book might have told more, what it 
does tell is both interesting and im- 
portant. 

LINDSAY OF BIRKER 
School of International Service, 
American University 


Le Sahara des Africains. Attilio Gaudio. 
Julliard, Paris, 1960. 297 pp. Illus. 
$3.15 (approximately). 


Attilio Gaudio seems to be a Man 
with a Message, the old and now trag- 
ically threadbare message of Utopia 
applied this time to the Sahara and 
North Africa in general. His latest book 
is essentially a human geography of the 
desert area which extends from the 
Atlantic to the Red Sea and from the 
mountainous and coastal desert fringes 
of the Mediterranean to approximately 
the latitude of Lake Chad. 

Although sections dealing with the 
prehistoric and early historical periods 
make very entertaining reading, they 
are sadly incomplete and out of date, 
and they are weakened still further by 
dream-like revelations concerning tribal 
origins. The ethnographical descriptions 
of modern tribes are so fragmentary 
and uneven in quality as to be almost 
incoherent in some cases. There are so 
many errors as well as casually sweep- 


ing assumptions sprinkled through the 


book that it would be hopeless even to 
attempt to discuss them here. “Where 
there is sand there is water,” says the 
author—if only he were right! And then 
he tells us that the water of the Nile 
often transmits “a terrible disease, bil- 
harziasis . . . which no medicine can 
cure’—thank goodness he is wrong! 
And so on and so on. But there is some 
grain among the chaff. 


Many pages are crammed with rea-. 


sonably accurate figures concerning the 
natural resources and recent industrial 
development of the Sahara; these are 
really valuable, however boring they 
may be. And there are a few, a very 
few, strikingly bright spots here and 
there. Speaking of the reaction of a 
native guide to the Spanish and French 
methods of administering Moorish ter- 
ritory, Gaudio writes: “It all seemed 
unjust and absurd to this nomad, for 
whom, as for all his kind, the only real 
wealth is liberty [-anarchy], and the 





only mother-country is the desert with- 
out frontiers.” The destructive impact 
of industrial expansion on native socio- 
political and economic structures is de- 
scribed clearly and forcefully. A few 
casually incidental remarks mention 
recent fighting between joint Franco- 
Spanish and Moroccan forces (along 
the eastern frontiers of Morocco and 
the Spanish Sahara) which, so far as I 
know, has never before been referred 
to publicly, in either French or Eng- 
lish. And yet even the practical value 
of Gaudio’s book as a work of ready 
reference is seriously impaired because 
it has no index, no glossary, and no bib- 
liography, and there are no precise 
bibliographical references in either the 
text or footnotes. There is a double- 
page map which looks excellent at first 
glance, but several of the places whose 
importance is stressed are not marked 
on it. 

Gaudio’s main argument is based on 
the astonishing proposition that the na- 
tive peoples of the Sahara constitute a 
single spiritual whole, and so can easily 
become united (together with the peo- 
ples of Morocco, Algeria, and Tunisia) 
in a single stable confederation or na- 
tion, in which all will enjoy equal rights 
and privileges. From this he concludes 
that such a union is not only thorough- 
ly desirable but eventually inevitable, in 
any case. Once established, this union’s 
central government or federal council 
could invite foreign enterprise to de- 
velop the natural resources of the des- 
ert; the proceeds would be shared 
on a fifty-fifty basis, and everyone in 
the Sahara would then live happily for- 
ever after. I see no point in discussing 
this miraculous solution of all the cur- 
rent and awesomely complex problems 
of the Sahara and North Africa, beyond 
remarking that it seems to me utterly 
impossible, if only because of the essen- 
tial disunity of the Saharan peoples. 
This disunity has been explained at 
length and in detail in several recent 
publications. 

In short, Le Sahara des Africains is 
an incongruous mixture of solid fact 
and pseudoscientific theory, handled in 
a journalistic manner which sometimes 
verges on the sensational and some- 
times sounds almost like straight polit- 
ical propaganda. Although the picture 
it presents of the Sahara purports to be 
well rounded, it is in fact deceptively 
incomplete and unbalanced, except in 
the field of economics, and even there 
the coverage is spotty. Caveat lector. 

LLoyp CaBoT BRIGGs 
Peabody Museum, Harvard University 
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Higher Education in the United States: 
- the Economic Problems. Seymour E. 
Harris, Ed. Harvard University Press, 
Cambridge, Mass., 1960. 252 pp. 
$5.50. 


This volume presents a series of pa- 
pers and discussion summaries which 
were considered by the Seminar on 
Higher Education held at Harvard Uni- 
versity during 1958-59. Necessarily the 
papers and the discussions have little 
continuity and some repetition. Taken 
together, the contents range broadly 
over both the academic and the finan- 
cial problems confronting the country’s 
colleges and universities. 

Seymour Harris, who contributed the 
opening essay, has chosen to divide the 
contents of the volume into six cate- 
gories: pricing and the student body, 
government aid, faculty status, experi- 
mental programs, economics and edu- 
cational values, and investment policies. 
These major subjects of discussion 
should indicate that herein there is 
something for everyone concerned with 
higher education. 

From a technical point of view, the 
investment officers and committees of 
colleges will find the section on endow- 
ment management useful. The issues 
discussed are not new, especially the 
problem of investment for income or 
capital appreciation, but they are clear- 
ly delineated. 

In a volume edited by Harris, the 
matter of pricing higher education to 
the student is bound to receive a great 
deal of attention. Harris makes his own 
position clear at the outset: the student 
must pay more because government 
and philanthropy (including endow- 
ment income) will not be able or willing 
to provide the income needed by our 
colleges and universities. The papers 
and discussion on this subject helped to 
trigger a nationwide debate which has 
continued to the present and which will 
continue into the future. If for no other 
than historical reasons, this part of the 
book is most important. 

The section on government aid is 
perhaps noteworthy primarily for what 
it does not discuss. Although the sem- 
inar’s participants appear to favor both 
federal and state aid to privately spon- 
sored colleges and universities, the re- 
ligious issue seems to. have escaped 
comment. But that issue alone may well 
prevent any new federal aid to institu- 
tions of higher education in 1961. 

As an academic administrator I was 
especially aroused by Caplow’s paper, 
“Faculty pay and institutional extrava- 
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gance.” There is no doubt that, in rela- 
tive terms, we spend more today on 
student personnel programs and even 
on institutional police or security than 
was spent 30 years ago. But growth in 
size is not the principal explanation; 
the insistence of faculty members upon 
devoting time primarily to the classroom 
and to their research has made new 
specialization inevitable in the academic 
community. 

Perhaps the major bias in the volume 
is its sectional point of view. New Eng- 
land attitudes are clearly evident 
throughout. 

Surely enough has been said, how- 
ever, to suggest the breadth of issues 
taken up in this volume; these issues are 
of vital concern for all interested in 
higher education as a social institution. 

JoHN D. MILLETT 
Miami University, Oxford, Ohio 


New Books 


Biological and Medical Sciences 


The Beetles of the United States. A 
manual for identification (Section 1). Ross 
H. Arnett. Catholic Univ. of America 
Press, Washington, D.C., 1960. 221 pp. 
Illus. Section 1, $3.50; complete work, 
$25; binder, $3.95. The area covered is 
roughly the United States exclusive of 
Alaska and Hawaii, but parts of Canada 
and Mexico are also covered. 

Bionomics, Systematics, and Phylogeny 
of Lytta, a Genus of Blister Beetles 
(Coleoptera, Meloidae). Biological Mono- 
gr. No. 28. Richard B. Selander. Univ. of 
Illinois Press, Urbana, 1960. 301 pp. Illus. 
Paper, $4.50; cloth, $5.50. 

Biology of Pyelonephritis. Edward L. 
Quinn and Edward H. Kass, Eds. Little, 
Brown, Boston, Mass., 1960. 732 pp. 
Illus. $18. 

The Dispensatory of the United States of 
America. vol. 2. New drug developments 
volume. Arthur Osol and Robertson Pratt. 
Lippincott, Philadelphia, Pa., 1960. 240 
pp. Illus. $9. 

The Ecology of Algae. A symposium 
held at the Pymatuning Laboratory of 
Field Biology on 18-19 June 1959. C. A. 
Tryon, Jr., and R. T. Hartman. Pymatu- 
ning Laboratory of Field Biology, Univ. 
of Pittsburgh, Pittsburgh, Pa., 1960, 96 pp. 

Encyclopedia of Plant Anatomy. vol. 1, 
Die Angiospermen. Hermann Von Gutten- 
berg. Borntraeger, Berlin, 1960. 322 pp. 

Encyclopedia of Plant Physiology. vol. 
5, pts. 1 and 2, The Assimilation of Car- 
bon Dioxide. W. Ruhland, Ed. Springer, 
Berlin, 1960. 1013 pp.; 868 pp. Illus. DM. 
530. 

Functional Neuro-Anatomy. Including 
an atlas of the brain stem. A. R. Buchan- 
an. Lea and Febiger, Philadelphia, Pa., 
ed. 4, 1961. 377 pp. Illus. $8.50. 

Fundamental Principles of Bacteriology. 
A. J. Salle. McGraw-Hill, New York, ed. 
5, 1961. 822 pp. Illus. $12. 


Inhibition in the Nervous System and 
Gamma-Aminobutyric Acid. Edited by 
Eugene Roberts ef al., Pergamon, New 
York, 1960, 591 pp. Illus. $15. 

An Introduction to Functional His- 
tology. Geoffrey H. Bourne, Little, Brown, 
Boston, Mass., ed. 2, 1960. 271 pp. Iilus. 
$8.50. 

Malaysian Parasites. Studies from the 
Institute for Medical Research, No. 29. 
W. W. Macdonald, Ed. Institute for Medi- 
cal Research, Kuala Lumpur, Federation 
of Malaya, 1960. 251 pp. Illus. $3. 

Mammalian Hibernation. Bulletin of the 
Museum of Comparative Zoology, vol. 
124, Charles P. Lyman and Albert R. 
Dawe, Eds. Museum of Comparative 
Zoology, Harvard Univ., Cambridge, 
Mass., 1960. 549 pp. Illus. Paper, $3; 
cloth, $4.50. The papers and discussion 
constitute the proceedings of the First 
International Symposium on _ Natural 
Mammalian Hibernation. The conference’s 
45 participants included researchers from 
the U.S. and from Canada, Finland, 
France, Germany, Russia, and Sweden. 
The first 2% days were devoted to a series 
of 26 papers designed to bring together 
available knowledge in the field. On the 
last afternoon seven scientists who had 
attended the presentation of all the papers 
(with minor exceptions), but had not con- 
centrated their own research in this pre- 
cise field, discussed the problem as a 
whole. In the preface the editors say that 
anyone who reads this volume will realize 
that there are gaps in our knowledge and 
that much critical work remains to be 
done; it is hoped that this realization will 
spur interest in the field. 

Mental Drugs. Chemistry’s challenge to 
psychotherapy. O. A. Battista. Chilton, 
Philadelphia, Pa., 1960. 177 pp. $3.95. 

The Microscope. And how to use it. 
George Stehli. Sterling, New York, 1960. 
160 pp. Illus. $3.95. This volume, trans- 
lated from the German, is “intended . . . 
as a methodical introduction” to the sub- 
ject. 

Mushrooms of the Great Smokies. A 
field guide to some mushrooms and their 
relatives. L. R. Hesler. Univ. of Tennessee 
Press, Knoxville, 1960. 301 pp. $5.50. 

Representative Chordates. A manual of 
comparative anatomy. Charles K. Weich- 
ert. McGraw-Hill, New York, ed. 2, 1961. 
225 pp. Illus. $4.25. This manual, de- 
signed for use as a laboratory manual, 
presents a comparative study of the ma- 
rine lamprey (Petromyzon marinus), the 
spiny dogfish (Squalus acanthias), the 
mud puppy (Necturus maculosus), and the 
cat (Felis domestica). 

Recent Advances in Pathology. C. V. 
Harrison, Ed. Little, Brown, Boston, 
Mass., ed. 7, 1960. 460 pp. Illus. $11. 

A Textbook of Histology. Functional 
significance of cells and intercellular sub- 
stances. John C. Finerty and E. V. Cow- 
dry. Lea and Febiger, Philadelphia, Pa., 
ed. 5, 1960. 573 pp. Illus. 

Theoretical and Practical Problems of 
Medicine and Biology in Experiments on 
Monkeys. I. A. Utkin, Ed. Translated 
from the Russian by Ruth Schachter. Per- 
gamon, New York, 1960. 283 pp. Illus. $9. 

Traité de Pisciculture. Marcel Huet. 
Wyngaert, Brussels, Belgium, ed. 3, 1960. 
381 pp. Illus. Paper, $7.50. 
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Intellectual Potential and Heredity 


Abstract. When infant developmental 
quotients are compared with children’s 
intelligence quotients, it appears that most 
subnormality is manifested only at the 
later age. This phenomenon has been cited 
as evidence that environment chiefly de- 
termines intelligence, but the argument 
is circular. A helpful approach to the 
nature-nurture problem is afforded by the 
geneticists’ concept of reaction norms or 
“reaction repertoires.” 


In the AAAS Symposium of 1956, 
Knobloch and Pasamanick (J) re- 
ported studies on the distribution of de- 
velopmental quotients in Baltimore 
infants. They found only 1.8 percent 
with quotients below 85, while approxi- 
mately 14 percent of older children are 
known to have intelligence quotients 
in this range. They cite this alleged in- 
crease in subnormality as evidence for 
the operation of psychosocial as op- 
posed to genetic factors. Finally, on 
the basis of their study “as well as 
others,” they conclude that, “So heavi- 
ly do these psychosocial factors seem to 
outweight any genetic behavior varia- 
tion that it seems extremely difficult to 
find any evidence for the importance 
or even the very existence of the latter” 
(1, p. 263). 

My intention is not to challenge the 
conclusion of Knobloch and Pasa- 
manick, though I shall disagree with it, 
but to show that the findings they report 
provide no more support for their con- 
clusion than for an opposite one. Their 
conclusion remains a hypothesis for 
which their study yields no new evi- 
dence. 

The essential difficulty is one of cir- 
cular reasoning. While the circle ap- 
pears at several points in the article, it 





Instructions for preparing reports. Begin the re- 
pert with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors’”” [Science 125, 16 (1957)]. 
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Reports 


is best illustrated in the following two 
quotations, preceding and following 
what they regard as the crucial syn- 
thesis of evidence (italics mine): 

“Let us turn now to a comparison 
of the present findings with the distribu- 
tions of intelligence quotients of older 
children and adolescents as reported in 
the literature. While the intelligence 
quotient is influenced by more environ- 
mental factors than affect the intellec- 
tual potential as diagnosed in infancy, 
the IQ is obviously related to neural 
integration. A lowered score may be 
the result of many environmental fac- 
tors, physical, psychological and social, 
but a higher score can only be the result 
of learning. A comparison of these two 
estimates, therefore, may help elucidate 
the question of how large is the in- 
fluence of environmental factors on 
intelligence test scores” (J, p. 259). 

“The observations which we have 
presented in this report would appear 
to us to lend support to the hypothesis 
that the measures of intelligence used 
in later life are greatly influenced by 
learning and affected by life experiences 
which tend to limit opportunities of 
acquiring the kinds of information that 
the tests seek to evaluate” (J, p. 261). 

Note that what appears in the first 
quotation as an assumption upon which 
the argument is built, reappears in the 
second as a conclusion. Clearly, if one 
considers development to be controlled 
only by environmental influences, any 
developmental differences among indi- 
viduals must be attributed to the en- 
vironment. One could as well start with 
an alternate assumption, that intellec- 
tual development, except for its con- 
tent, depends upon learning rate, learn- 
ing capacity, and maturation cf thought 
and behavior patterns. Then the in- 
crease in subnormality at later ages 
would appear to support a hypothesis 
that measures of intelligence used in 
later life reflect relevant genetic po- 
tentials more adequately than does the 
infant developmental quotient. 

I will not dispute the plausibility of 
the authors’ initial assumptions or the 
validity of their data, although com- 
parability of developmental quotient 
and intelligence quotient scales is open 
to question (2). The data by themselves 
illustrate individual differences and sug- 
gest that infant behavior does not ex- 


press all the determining factors for 
final intellectual functions. The point is 
that the findings contain no internal 
evidence as to the nature of these deter- 
mining factors. It can be argued simi- 
larly, I think, that most of the other 
evidence referred to by the authors is 
as ambiguous as their own. When 
analyzed on the basis of restrictive as- 
sumptions, such data will yield re- 
stricted conclusions. 

Any extreme view in the nature- 
nurture controversy appears to be 
unjustified at the present time. The 
most useful hypothesis is neither of 
those hypotheses of a generation ago 
that considered one or the other in- 
fluence alone, but a hypothesis that 
assumes undetermined contributions 
from both. 

The well-established genetic concept 
of the reaction norm (3), better de- 
scribed by the term “reaction reper- 
toire” (4), is a useful framework in 


which to consider heredity-environment ' 


interactions. In the application of this 
concept to quantitative variates, a geno- 
type determines not a limiting pheno- 
type but an indefinite assortment of 
phenotypes each of which corresponds 
to certain possible environments. The 
relative probabilities depend on rela- 
tive frequencies of different environ- 
ments; the assortment of phenotypes or 
the repertoire of reactions and repsonses 
is characteristic of the genotype. Since 
the most probable phenotype of some 
genotypes may be an extreme or patho- 
logical character, these genotypes will 
produce normal individuals only in un- 
usual environments, if at all. Thus, per- 
sons homozygous for- phenylketonuria 
will have normal mentality only in the 
very rare environments that lack dietary 
phenylalanine. If a genotype determines 
an intelligence quotient around 120 in 
the commonest environments, some 
rare environments may restrict that 
individual’s achievement to a score of 
100 or lower, and others may raise it 
to 130 or 160. Another genotype in the 
same lifelong environments might re- 
spond entirely differently. 

Under this view, the two traditionally 
conflicting approaches to heredity and 
environment can be restated in terms 
of separate and complementary prob- 
lems: 

(i) What are the differences between 
individual reaction repertoires? 

(ii) How flexible is individual de- 
velopment and behavior, that is, how 
great is the phenotypic variance of in- 
dividual genotypes? 

These questions presuppose a rather 
well-defined array of environments, and 
with experimental organisms the ap- 
proach to both problems is straightfor- 
ward. For man and particularly for 
human mental traits, the array of en- 
vironments cannot be adequately speci- 
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fied; the two questions cannot be sepa- 
rately investigated, but they must never- 
theless receive separate answers. Solu- 
tions will be reached only by a difficult 
and slow process of successive approxi- 
mations. 

GoRDON ALLEN 
National Institute of 
Mental Health, Bethesda, Maryland 
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10 October 1960 


In the paper (J) criticized by Gor- 
don Allen, we used data from a longi- 
tudinal study of a thousand Baltimore 
infants to speculate upon the major 
sources of variation in intelligence to 
be anticipated in them in later life. Only 
1.8 percent of this stratified sample, 
when adjusted for the stratification vari- 
ables to the Baltimore population, had 
quotients below 85, in contrast to the 
14 percent which might be expected 
during school age. We also indicated 
further environmental sources of vari- 
ability as a result of the largely socio- 
economically associated prenatal dam- 
age following complications of preg- 
nancy as well as prematurity. Allen 
does not point out that a 30 percent 
sample of this cohort was reexamined at 
3 years of age. The average score for 
the white infants rose to above 110, 
while that for the Negroes fell to below 
100. In the 4 years since the reading of 
this paper we have published the find- 
ings of additional studies in this area (2). 
One point pertinent to the matter under 
discussion is that at 3 years of age 
there was an increased percentage of 
low scores; it lay between the 1.8 per- 
cent found in the infants and the 14 
percent found-in school-age children. 
As was predicted, it occurred almost 
wholly in the Negro and lower-class 
white portions of the population. 

Comparisons of distributions were 
possible because of the demonstration 
of a highly significant correlation be- 
tween performances in infants and 3- 
year-olds, reaching 0.75 in those chil- 
dren with the lower scores under 
discussion.. Anne Anastasi, one of the 
foremost experts in child development 
and differential psychology, did not 
question the comparability of develop- 
mental quotient and intelligence quo- 
tient scales, as Allen implies. In her 
discussion (3) of the paper she asked 
for some points of information which 
we felt were adequately supplied in the 
succeeding response [(/), p. 269]. 

We prefer to avoid debate of Allen’s 
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contention that our findings present “no 
new evidence.” Dr. Anastasi opened 
her discussion [(1), p. 264] by stating, 
“As a psychologist, I cannot help but 
be impressed with the importance of 
the research we have just heard re- 
ported and with its far-reaching impli- 
cations. With regard to the heredity- 
environment problem, the chief value 
of such a study lies in its bringing us 
a step closer to answering the question, 
‘How?’ By tracing relationships between 
socio-economic factors, prematurity, 
neurological damage, and subsequent 
behavioral development, such an in- 
vestigation helps to disentangle the 
chain of events leading up to individual 
differences in intellectual functioning.” 

Our paper was presented to a so- 
phisticated audience and it was un- 
necessary, except bibliographically, to 
refer them.to the enormous collection 
of data on the nature and nurture 
controversy of this century (4). The 
English canal boat children findings, 
the Isle of Man study, Klineberg’s 
work on racial differences, and the 
Army experiences with both white and 
Negro illiterates on intelligence tests 
are not “ambiguous.” These studies are 
not definitive, but they all point in one 
direction and indicate the importance 
of environmental factors in determining 
intelligence test responses. New bits of 
information which are crucial signposts 
along the same path appear constantly. 
One of the most recent of these which 
is pertinent to the paper under discus- 
sion is the observation that within a 
few years’ time prematurity rates in 
some of the Scandinavian countries 
have been reduced to 3 percent. This 
was effected largely by changes in pre- 
natal care. This rapid reduction would 
seem to indicate that environmental 
rather than genetic factors are etiologi- 
cal in prematurity, which is so highly 
associated with mental defect and poor 
intellectual performance. 

We would like to point out that in 
the process of comparing infant ex- 
amination findings with the perform- 
ance on tests of intelligence later in 
life by the same individuals, we have 
in large measure removed the environ- 
mentally determined “content” as a 
contaminating and confounding vari- 
able which occurs even in so-called 
“culture-free” tests of intelligence. It 
is this point which Allen apparently 
fails to comprehend when he suggests 
“that measures of intelligence used in 
later life reflect relevant genetic po- 
tentials more adequately.” 

A common misunderstanding of 
scientific strategy is the concept that, 
if an alternative explanation is pos- 
sible, it is necessarily equally good. 
The choice of the most acceptable 


-hypothesis obviously must rest upon 


such considerations as scientific parsi- 


mony, the weight of the evidence, and 
fruitfulness for further investigation. 
This is particularly true in the area of 
variations in human intelligence where 
the definitive studies are obviously im- 
possible at this time. Elucidation of the 
specific enzymatic nature of the genes ' 
involved, breeding studies, or even con- 
trol of the crucial environmental vari- 
ables do not appear likely in the im- 
mediate future. This does not mean 
that hypotheses cannot be advanced 
and even partially tested by means of 
longitudinal investigations. Such studies 
comprise the process of successive ap- 
proximations required by the very na- 
ture of epidemiologic investigations. 
Elsewhere we have proposed studies 
which can more definitively test the 
hypotheses we advanced (5). 

We have no quarrel with Dobz- 
hansky’s concept of the “reaction re- 
pertoire.” Indeed, it is implicit in our 
theoretical substrate when we stated 
“the genetic constitution gives man his 
distinctly human character, and neuro- 
logic integrity is basic to the realization 
of his full developmental potential. In 
the human organism with an _ un- 
damaged central nervous system, how- 
ever, it is life experiences rather than 
hereditary influences which seem more 
important in molding intellectual func- 
tioning” [(/), p. 250]. It was by studies 
similar to ours that the first narrowly 
rigid genetic conceptualizations were 
altered. We believe that our data have 
in fact shed some light on the question 
raised by Allen of “how flexible is 
individual development and behavior.” 
Parenthetically, the example chosen by 
him as an illustration of the “reaction 
repertoire” is rather unfortunate, since 
the reported number of apparently 
homozygous _ phenylketonurics with 
normal mentality increases yearly (6). 

It merely remains to discuss Allen’s 
opening comments on some alleged cir- 
cular reasoning. Both paragraphs he 
used were taken out of context from 
the discussion section at the end of the 
paper. The second paragraph refers to 
a hypothesis and not a “conclusion”; 
it is quite subsidiary to the chief hypo- 
thesis of the study. It is also somewhat 
irrelevant, since we were not primarily 
concerned with testing variables affect- 
ing “measures of intelligence.” We mer- 
ely indicated that the data lent some 
support to the concept that those meas- 
ures used in later life are greatly in- 
fluenced by learning and, in Allen’s 
terms, help determine the “content” of 
“intellectual development.” In the first 
paragraph Allen chose to look only at 
the generalization and did not relate 
the statements on “the lowered score” 
to the children we reexamined at 3 
years of age. 

We would like to reiterate the state- 
ment made at the conclusion of our 
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paper. “Even though there are lacunae 
in the evidence, the patterning of al- 
most all the recent studies, ours as well 
as others, points the total picture over- 
whelmingly in one direction. The ge- 
neticists will need to give more than 
post hoc data and will require experi- 
mental or better controlled epidemio- 
logical studies than have previously 
been offered to support their views. 
Otherwise, scientific parsimony seems 
to lead one to the conclusion that at 
the present time the most useful theory 
is that while man’s fundamental struc- 
ture and consequently his basic func- 
tioning is genetically determined, it is 
his socio-cultural milieu affecting bio- 
logical and_ psychological variables 
which modifies his behavior and, in the 
absence of organic brain damage, 
makes one individual significantly dif- 
ferent from the next” [(/), p. 263]. 
HILDA KNOBLOCH 
Ohio State University and 
Clinic of Child Development, 
Children’s Hospital, Columbus 
BENJAMIN PASAMANICK 
Ohio State University and 
Columbus Psychiatric Institute 
and Hospital, Columbus 
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Calcite in Lesquerella 
ovalifolia Trichomes 


Abstract. By chemical analysis,  tri- 
chomes of Lesquerella ovalifolia Rydb. 
have been shown to contain a high per- 
centage of calcium carbonate. X-ray dif- 
fraction patterns showed that it was in the 
form of calcite. The calcite was inside the 
trichomes, and its depositional pattern con- 
formed to the shape of the trichomes. A 
small amount of opal was present in the 
trichomes. 


Recently a photograph of trichomes 
of Lesquerella ovalifolia Rydb. ap- 
peared on the cover of Science (1); they 
were reported to be highly refractive. 
The present investigation was begun to 
see whether or not the refractivity might 
be due to the presence.of silica. 

The plants used in these experiments 
grew in Scott County, Kansas, on steep 
rocky slopes with limestone outcrop- 
pings. The trichomes were scraped from 
the leaves with a razor blade and dried 
in an oven at 110°C. Part of the tri- 
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calcite 
depostion in Lesquerella ovalifolia Rydb. 
trichomes (about x 53). 


Fig. 1. Spodogram showing 


chomes were ashed at 500° to 600° and 
silica was determined by standard 
gravimetric techniques. The silicon 
dioxide content was determined by dif- 
ference of weights before and after 
treatment with hydrofluoric acid. 

Calcium was determined on another 
ashed sample by the standard A.O.A.C. 
method with a Beckman model DU 
flame spectrophotometer and a Sargent 
recorder. Carbon dioxide was deter- 
mined by using the standard gas-evolu- 
tion method directly on oven-dried, 
powdered trichomes. X-ray diffraction 
patterns were made for both powdered 
trichomes and the ash of trichomes on 
a North American Phillips diffractome- 
ter with nickel-filtered copper radiation 
obtained with a current setting of 20 
ma at 40 kv. : 

Petrographic microscope studies were 
made on the silica obtained by ashing 
trichomes and treating the ash with 
hydrochloric acid. Trichomes were also 
examined directly with the petrographic 
microscope. 

The depositional pattern of the car- 
bonate was determined by making a 
spodogram. The spodogram process was 
developed by Uber (2), modified by 
Ponnaiya (3), and used by Lanning et al. 
(4) for determining silica depositional 
patterns in plants. 

The results showed that the tri- 
chomes made up 51.7 percent of the 
leaves and that the trichomes were 30.8 
percent ash. Chemical analysis showed 
that the trichomes contain 0.492 per- 
cent silicon dioxide, 10.8 percent calci- 
um, and 12.23 percent carbon dioxide. 
Petrographic microscope examination 
of the silica showed it to be part plant 
opal and part detrital quartz. The calci- 
um and carbon dioxide values indicated 
that the trichomes were 27.0 percent 
calcium carbonate and that the ash was 
87.7 percent calcium carbonate. Tri- 
chomes of plants from Sheridan Coun- 
ty State Park in Kansas contained 11.1 
percent calcium. 





High values for plants from two dif- 
ferent areas indicate that high deposi- 
tion of calcium carbonate in the tri- 
chomes is a characteristic of the species. 
The values also indicate an exceptional 
differential accumulation of calcium, 
for the leaves without trichomes con- 
tained only 2.25 percent calcium. The 
latter value is about average for leaves 
of many of the Cruciferae (5). 

Calcium compounds are commonly 
deposited in phloem tissue and veins of 
plants (6), often in the form of the 
oxalate, pectate, or carbonate. In 1932 
hackberry seed was reported to contain 
a very high percentage of calcium (7). 
In 1959 Swineford and Franks (8) found 
hackberry seed to contain 45.51 percent 
calcium carbonate in the form of 
aragonite. 

The x-ray diffraction pattern of the 
ash showed the sharp peaks charac- 
teristic of calcite (9). No other sharp 


peaks were observed, indicating that © 


the ash was largely calcium carbonate 
in the form of calcite. The x-ray diffrac- 
tion pattern of the powdered trichomes 
also showed the calcite peaks. In addi- 
tion it showed x-ray peaks of cellulose 
and small quartz peaks (detrital). 

A spodogram of the trichomes (Fig. 
1) shows that the depositional pattern 
of calcite is just like that of the 
trichomes. Microscopic examination 
showed that the calcium carbonate was 
inside the trichome and surrounded by 
organic matter of the cell wall. Some 
plant opal was also observed (/0). 

As far as I am aware, this is a first 
report of calcite in Lesquerella ovalifolia 
and in the genus. It also appears to be 
a first report of high calcium carbonate 
deposition in trichomes. 

F. C. LANNING 
Department of Chemistry, Kansas 
State University, Manhattan 
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Incorporation of Heterologous 
Deoxyribonucleic Acid into 
Mammalian Cells 


Abstract. Particles containing large 
molecular heterologous deoxyribonucleic 
acid have been incorporated into strain L 
cells in suspension tissue culture. The 
particles are Feulgen-positive, they are 
fluorescent under ultraviolet light when 
stained with acridine orange, and they ap- 
pear in both the nucleus and cytoplasm 
in radioautographic preparations. 


The phenomenon of transformation 
in bacteria is well established (J). At the 
present time there is no definite evi- 
dence of transformation in mammalian 
cells. The recent work with purified 
deoxyribose nucleic acid of polyoma 
virus may be an example of this 
phenomenon, although it remains to be 
proved whether viral nucleic acid is in- 
corporated into the genetic apparatus 
of cells or whether it merely acts as a 
stimulus to cell division (2). The in- 
corporation of labeled nucleic acid into 
cells has been reported by several in- 
vestigators (3). In all of these experi- 
ments it has remained uncertain whether 
degradation occurred at the cell mem- 
brane and whether the label really rep- 
resented intact nucleic acid or nucleo- 
tides and simple base components. 

Previous work in this laboratory has 
shown that strain L cells grown in 
suspension tissue culture are able to 
phagocytize large particles and continue 
to divide in logarithmic growth (4). We 
have found that soluble deoxyribonu- 
cleic acid (DNA) does not enter these 
cells in appreciable amounts under these 
conditions. Therefore, we have in- 
corporated particles containing high 
molecular DNA and protein into cells 
by phagocytosis. Initial attempts at 
particle formation involved the adsorp- 
tion of nucleic acids onto resin and 
activated charcoal particles. Eventually, 
a system of particle formation by 
coacervation .of protein and nucleic 
acid was devised, as follows: DNA was 
extracted from a variety of bacterial 
and mammalian cells by the salt extrac- 
tion method of Zamenhof (5), the 
chloroform method of Hotchkiss (6), 
and the phenol method of Kirby (7). 
Dilute aqueous solutions of DNA (0.5 
to 10 mg/ml) were coacervated by the 
addition of an equal volume of a gelatin 
solution (0.25 to 1 percent) after ad- 
justment of the pH to 3 to 4 in a 
water bath at 50°C. The size of the re- 
sulting individual particles depends on 
the concentration of both the DNA and 
the gelatin and may vary between 0.5 
and 50 ». The progressive increase in 
the size of the particles with continued 
incubation in the water bath may be 
inhibited by denaturation or fixation of 
the protein component. Preparations 
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used in these experiments were fixed by 
the addition of a small amount of a 2.5 
percent solution of glutaraldehyde. The 
particles were dialyzed for 48 hours 
against distilled water to remove the ex- 
cess glutaraldehyde, and thereafter they 
could be stored indefinitely at 4°C (8). 
The protein, determined by the phenol 
reagent (9), measured 88 percent, and 
DNA, determined by the indole method 
(10), measured 12 percent. 

The DNA particles (0.5 ml concen- 
trated by centrifugation) were incubated 
with 13 ml of strain L cells (5 x 10° 
cells per milliliter) in a 50-ml erlenmeyer 


flask on a rotary shaker at 37.5°C for 
2 hours. The cells were then washed 
free of particles and grown as mono- 
layers on cover slips in Leighton tissue- 
culture tubes. The cover slips were re- 
moved at intervals ‘and stained with 
Feulgen’s stain for DNA. In Fig. 1 (top 
left) Feulgen-positive particles may be 
clearly seen, distributed throughout the 
cytoplasm. 

In other experiments, DNA was ex- 
tracted by the phenol method and bound 
to acridine orange by incubation, for 5 
minutes at 23°C, of the dye (20 yg/mi) 
and the nucleic acid (200 mg/100 ml). 





Fig. 1. The incorporation of heterologous DNA-protein particles into the nucleus and 
cytoplasm of strain L cells by phagocytosis (about x 508). (Top left) Feulgen-positive 
particles appearing in cytoplasm. (Top right) Radioautograph of a centrifuged clump of 
DNA-protein particles. (Middle, left and right) Particles of DNA and protein previously 
complexed with acridine orange, as shown by fluorescence microscopy. (Bottom, left 
and right) Radioautographs of cells grown on cover slips, with particles in the cytoplasm 
and nucleus, as shown by light- and dark-phase microscopy after staining with 


Kernechtrot. 
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Particles were subsequently made by 
coacervation with gelatin. Examination 
of cells by fluorescence microscopy 
showed the presence of DNA particles 
in the cytoplasm (Fig. 1, middle). 

Since the nuclear DNA obscured the 
possible presence of particles in the 
nucleus when the cells were examined 
after staining with both Feulgen and 
acridine orange, a third method of fol- 
lowing particles was devised. A mouse 
with sarcoma 180 in the ascitic form 
was inoculated with tritiated thymidine 
(total, 1.4 x 10° count/min; specific 
acitivity, 1.9 c/mmole). After 2 hours 
the cells were removed from the peri- 
toneal cavity and carefully washed free 
of extracellular thymidine, and the 
DNA was extracted by the phenol 
method. Dialyzed particles (0.5 ml, 
with a total of 30,000 count/min), pre- 
pared by coacervation of protein and 
DNA labeled with tritiated thymidine, 
were incubated with the cells, as de- 
scribed above, in the presence of. un- 
labeled thymidine (10 mg/100 ml). 
This relatively enormous concentration 
of thymidine was considered sufficient 
to act as a metabolic trap which would 
prevent any labeled thymidine, released 
as a result of membrane degradation 
of the large nucleic acid molecule, from 
reaching either the cytoplasm or nu- 
cleus. The cells were fixed in a solu- 
tion of acetic acid and alcohol (1:3) 
and NTB: emulsion used in the prepara- 
tion of radioautographs. Radioauto- 
graphs showed the presence of many 
particles over both the nucleus and 
cytoplasm (Fig. 1, bottom). 

It is generally accepted that when 
cells are grown in a spread fashion on 
cover slips, the amount of cytoplasm 
overlying the nucleus is too thin to con- 
tain particles or detectable quantities of 
labeled thymidine. 

It has been reported that fibroblasts 
in vivo incorporate DNA by phago- 
cytosis (17), as do white blood cells in 
the lupus phenomena (/2). Determina- 
tion of whether this has any biological 
significance and whether true trans- 
formation is possible in mammalian sys- 
tems must await the development of 
genetic markers similar to those used 
so successfully with bacteria. An ab- 
stract describing our work has previous- 
ly been published (73, 14). 

Kaus G. BENSCH 
DoNnaALD W. KING 
Department of Pathology, Yale 
University School of Medicine, 
New Haven, Connecticut 
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Time-out from Positive 
Reinforcement 


Abstract. When an organism can itself 
impose extinction during fixed-ratio food 
reinforcement, the duration of the extinc- 
tion period is a function of the number of 
responses required for reinforcement. Typi- 
cally, the subject imposes extinction at 
the start of the usual fixed-ratio run. 


When a response is reinforced, or re- 
warded, in the presence of a given 
stimulus, then that stimulus becomes 
the occasion for more responses. An- 
other stimulus, in the presence of 
which no reward is obtainable, may be 
used as a sort of “time-out” condition. 
It has been shown that time-out can 
function either to reward or to punish 
behavior (J). Typically, the time-out 
condition has been introduced at infre- 
quent intervals and for fixed durations. 
The subject’s tendency to initiate or 
prolong a period of time-out has not 
been continuously measured. To over- 
come this limitation, a procedure has 
been devised in which the organism 
may initiate, or terminate, a period of 
time-out at any time. The procedure 
makes it possible to discover when an 
organism will initiate a time-out period 
and how long it will allow the time-out 
to continue, as functions of the under- 
lying schedule of reinforcement. 

A pigeon, at 80 percent of the weight 
it maintains when allowed to feed free- 
ly, is conditioned to peck a plastic disk 
through reinforcement with food im- 
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Fig. 1. Self-imposed periods of extinction 
as a function of the number of responses 
required during fixed-ratio reinforcement. 


mediately after each peck. Food is then 
delivered only after every 50 responses 
—a so-called fixed-ratio schedule of 
reinforcement. Simultaneously, a second 
key, the time-out key, is made con- 
tinuously available to the subject. A 
single response on this key changes 
the color and intensity of the ambient 
illumination, as well as of the light 
projected on the two translucent re- 
sponse keys. Under the changed illum- 
ination, all responses on the food key 
are ineffective in producing food. As 
a result, responding on the food key 
soon drops to zero. However, a second 
response on the time-out key restores 
the original conditions of illumination 
as well as the possibility of reinforce- 
ment. Thus, the organism is free at any 
time to terminate or to restore the 
stimulus situation which has been dif- 
ferentially associated with positive re- 
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Fig. 2. Cumulative record of responses on 
a schedule of food reinforcement for 
every 200th response. The vertical reset 
line indicates the delivery of the reinforce- 
ment. Initiation of extinction is indicated 
by the downward deflection of the record- 
ing pen, and period of extinction, by the 
dotted area. 
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inforcement. The procedure may be 
designated control of extinction (the 
condition in which reinforcement is not 
obtainable) by the organism. 

Four subjects have given similar re- 
sults, indicating that the time spent 
under conditions of extinction is a func- 
tion of the number of responses re- 
quired to produce the food reinforce- 
ment. Figure 1 shows this relationship 
for one subject for which the number 
of responses required per reinforce- 
ment was increased from 65 to 200, in 
daily sessions of 60 minutes each. At 
low ratios, only a few seconds were 
spent in time-out. As the ratio was 
raised, the subject extended the time- 
out condition for longer periods. At 
a ratio requirement of 200 responses, 
the subject spent about 50 percent of 
the experimental period in time-out. 
Each point in Fig. 2 is an average for 
5 days, but performance was often al- 
lowed to stabilize for several weeks. 

Figure 2 presents a typical segment 
of a cumulative response record for one 
subject. The pattern of responding 
seen here is characteristic of fixed-ratio 
food reinforcement: a high rate pre- 
vails prior to reinforcement (top of each 
segment), and a long pause follows be- 
fore another rapid run begins. The self- 
imposed periods of time-out are shown 
as a downward deflection of the record- 
ing pen (dotted areas). These occur 
typically during the long pause preced- 
ing the run. Occasionally there is a 
trickle of responses (as at A) before the 
subject initiates time-out. Once re- 
sponding is well under way, however, 
time-out is not produced again until 
after reinforcement. Time-out is not 
initiated during the pause immediately 
following delivery of the food. Thus, 
time-out is not exclusively associated 
with lack of responding. Rather, the 
subject appears to initiate time-out just 
before making the number of responses 
required by the schedule. 

Why should the pigeon impose a 
period of extinction upon itself? Ac- 
cidental contingencies can be ruled out, 
since responses on the time-out key 
could not be indirectly reinforced by 
food, a standard period of several 
seconds having been interposed between 
any time-out response and food rein- 
forcement. The change in stimuli was 
not itself reinforcing, since the pigeon 
imposed extinction periods regardless 
of whether an increase or a decrease in 
illumination was associated with time- 
out. A plausible explanation is that 
performance under a schedule of posi- 
tive reinforcement may at certain stages 
be aversive in spite of the apparent 
absence of aversive stimuli (2). 

N. H. AZRIN 
Anna State Hospital, 
Anna, Illinois 
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Effect of Psychotropic 
Drugs on the Uptake of 
H’-Norepinephrine by Tissues 


Abstract. Reserpine, amphetamine, imi- 
pramine, and chlorpromazine markedly re- 
duced the uptake of circulating H*-nore- 
pinephrine by several tissues and elevated 
the plasma concentration of the H*-cate- 
cholamine. 


Many drugs affect the physiological 
actions of catecholamines, but little is 
known about their mode of action at a 
biochemical level. Previous work has 
shown that the psychotropic drugs 
reserpine, amphetamine, imipramine, 
and chlorpromazine increase the rate of 
disappearance of administered epine- 
phrine and norepinephrine in the body 
(J). These observations prompted a 
study on the effect of these drugs on 
the uptake and metabolism of circulat- 
ing catecholamine hormones in tissues. 

Adult male cats, prepared as de- 
scribed previously (2), were given 25 
pg of H’-norepinephrine per kilogram 
(3.44 mc/mg) intravenously. Blood 
samples were taken periodically and 
the animals were decapitated 1 hour 


after the end of the injection. The 
heart, spleen, adrenal glands, liver, and 
abdominal wall muscle were immedi- 
ately removed and assayed for -H*- 
norepinephrine and its major metabolic 
product H’*-normetanephrine (2). Drugs 
were given before the administration of 
H*-norepinephrine as follows: Reser- 
pine, 3 mg/kg intraperitoneally, 24 and 
2 hours; amphetamine, 10 mg/kg, in- 
travenously, 10 minutes; imipramine, 
20 mg/kg, intraperitoneally, 3 hours 
and 1 hour; chlorpromazine, 20 mg/kg, 
intraperitoneally, 24 hours and 1 hour, 
and 5 mg/kg, intravenously, 20 min- 
utes. Each drug was given to three 
cats; seven untreated cats served as 
controls. 

The effect of psychotropic drugs on 
the tissue concentrations of H*-norep- 
inephrine is shown in Fig. 1. In those 
organs where the concentration of ad- 
ministered norepinephrine has been 
shown to be greatest (heart, spleen, and 
adrenal gland), treatment with reser- 
pine, amphetamine, imipramine and 
chlorpromazine caused a profound re- 
duction in the tissue levels of the ad- 
ministered hormone. The concentration 
of H’-norepinephrine was reduced in 
the liver to a lesser extent while the 
catecholamine levels in the skeletal 
muscle were unaffected. H’-normet- 
anephrine concentrations were reduced 
by one half in heart and spleen after 
treatment with reserpine, amphetamine, 
imipramine, and chlorpromazine, but 
these drugs had little or no effect on the 
level of the metabolite in other tissues. 

Previous treatment with psycho- 
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Fig. 1. Effect of psychotropic drugs on the tissue concentration of H*-norepinephrine. 
The following drugs were used: reserpine (R), amphetamine (A), imipramine (J), chlor- 
promazine (CP), untreated animals (C). The vertical bracketed lines represent the 
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tropic drugs also resulted in a consid- 
erable elevation in the plasma levels of 
H*-norepinephrine for the first 5 min- 
utes after the injection of the hormone. 
Fig. 1 includes the plasma concentra- 
tions of the hormone after 2 minutes. 
No significant differences in the plasma 
concentration of the catecholamine in 
the control and drug-treated groups 
were found after 5 minutes. 

Other psychotropic drugs such as 
sodium pentobarbital and J-B 516, a 
monoamine oxidase inhibitor, had no 
effect on the tissue and plasma concen- 
tration of norepinephrine. The monoa- 
mine oxidase inhibitor, however, raised 
the tissue and plasma levels of H*-nor- 
metanephrine. 

The psychotropic drugs might reduce 
the tissue levels of noradrenaline by 
speeding its passage across membranes 
to the site of intracellular transforma- 
tion, by increasing the rate of enzymatic 
destruction, or by interfering with its 
binding. If the transfer of norepine- 
phrine across cell membrane were to 
be enhanced, plasma as well as tissue 
concentrations of the hormone would 
be reduced. In connection with the 
second proposal, it is unlikely that these 
drugs act by increasing enzymatic de- 
struction since we have found that they 
do not activate catechol-O-methyl 
transferase, the enzyme primarily con- 
cerned with the metabolism of circulat- 
ing catecholamines (3). However, it is 
possible that these drugs are producing 
their effects of catecholamine metabo- 
lism by influencing the binding mech- 
anism. Interference with binding would 
affect the uptake of circulating nor- 
epinephrine and consequently lower 
the tissue concentration and elevate the 
plasma levels of the catecholamine. We 
have recently shown that the uptake of 
circulating norepinephrine by tissues is 
dependent upon the intact sympathetic 
nerve endings (4). The present finding 
indicates that psychotropic drugs may 
exert their effect on the disposition of 
catecholamines by altering the binding 
sites at the nerve endings. 

JULIUS AXELROD 
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Evaporative Water Loss of Small 
Vertebrates, as Measured with 
an Infrared Analyzer 


Abstract. Evaporation is linearly and 
inversely related to absolute humidity at 
26° to 27°C. The relative rate of loss in 
desert reptiles, rodents, and anurans is 
about 1:10:40. The maximum rate of 
water loss is about 2.5 and 5 times the 
basal rate, respectively, in pocket mice 
and sand lizards. The ratio of loss from 
lung to loss from skin is about 84:16 in 
kangaroo rats and 70:30 in rattlesnakes. 


Although evaporative water loss is an 
important item in the water balance of 
vertebrates, it has been difficult to meas- 
ure directly under biologically mean- 
ingful conditions. Direct measurements 
made to date on small mammals (J, 2) 
and lizards (3) are of limited value 
because they involve exposure of the 
animals to dry air, an unusual biologi- 
cal condition. Almost all measurements 
on larger mammals (4) have been 
made indirectly. 

The modern infrared gas analyzer pro- 
vides a means of easily making accu- 
rate measurements of evaporative water 
loss over a complete range of ambient 
humidities. Prototype analyzers were 
used to study insensible water loss in 
human beings (5). The recent work 
of Decker (6), who used an infrared 
analyzer to study plant transpiration, 
was the stimulus for the work reported 
here (7). 

In the method discussed here, ani- 
mals that had been without food 12 to 
24 hours were individually placed with- 
in a cylindrical glass chamber of 400- 
ml volume, and air of controlled 
humidity was drawn through the cham- 





ber and then through a Beckman 15A 
infrared analyzer. Air could also be 
drawn directly through the analyzer via 
a by-pass. It was thus possible to change 
quickly from monitoring the water con- 
tent of the air leaving the chamber to 
monitoring the content of the air enter- 
ing it. 

Constant, known humidities were ob- 
tained by passing room air through 
drying tubes of Anhydrone, or by bub- 
bling it through saturated potassium 
acetate solution, saturated sodium ace- 
tate, or distilled water, kept at 20.0° 
+ 0.1°C. The humidities thus ob- 
tained, for animal-chamber tempera- 
tures of 26° to 27°C, were 0.0, 3.3, 
10.0, and 12.3 mg of water, respec- 
tively, per liter of air (15.6 mg/lit. 
= saturation). 

When recording over the humidity 
range of 0.0 to 15.0 mg/lit., with an 
air flow of 423 ml/min, it was possible 
to measure water-vapor loss to + 0.04 
mg/min. 
of loss near this value, measurements 
were made by sealing the animal in the 
chamber without air flow for 15 to 30 
minutes and then flushing out and re- 
cording the amount of water vapor 
accumulated. The responsiveness of 
the instrument is such that the water 
expired with individual breaths of 
slow-breathing vertebrates, such as rat- 
tlesnakes, can be recorded. Recording 
was continued at a particular humidity 
until a minimum rate of loss was main- 
tained for 15 to 30 minutes while the 
animal was sleeping (mammals) or re- 
maining quiet (others). 

Some measurements were made with 
animals that had been deliberately ex- 
cited. Other measurements were made 


Table 1. Evaporative water loss of a series of small vertebrates, measured at 26° to 27°C and at four 
different absolute humidities (in milligrams of “water per liter of air). 








Ay. water loss from evaporation (mg /g hr) 














Meas- 
Species ans bis Absolute humidity 
(No.) 0.0 mg/lit. 3.3 mg/lit. 10.0 mg/lit. 12.3 mg /lt. 
Mus musculus 6 9.0-23.9 3.92 = 0.90* 3.61 + 0.70 2.30 + 0.69 1.36 + 0.64 
(white mouse) 
Dipodomys merriami 6 30.1-37.4 1.46 + 0.27 1.14 + 0.21 0.94 = 0.22 0.51 = 0.14 
(kangaroo rat) 
Perognathus baileyi 8t 12.2-29.2 2.47 + 1.02 2.18 + 0.89 1.34 = 0.43 0.95 = 0.43 
and P. intermedius 
(pocket mice) 
Uma notata 3 15.5-16.0 0.361 0.327 0.120 
(sand lizard) 
Dipsosaurus dorsalis 1 32.0 0.197 0.159 0.0363 0.0329 
(desert iguana) 
Phrynosoma solare 1 | 0.218 
(horned lizard) 
Crotalus atrox 1 123 0.175 
(western diamond- 
back) 
Crotalus scutellatus 1 278 0.177 0.126 
(Mojave rattle- 
snake) 
Scaphiopus couchi 1 24.4 6.07 3.40 


(spadefoot toad) 





* One standard deviation. 


+ Two measurements were made on P. baileyi, six on P. intermedius, 
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with animals in a double chamber 
(of 1300-ml volume), with the head 
protruding on one side of a rubber 
diaphragm and the body on the other 
side. 

The data for measurements on ten 
species of small vertebrates are sum- 
marized in Table 1. The inverse rela- 
tionship between water loss and absolute 
humidity is relatively linear, indicating 
that a diffusion process is involved, as 
was previously concluded for dogs and 
human beings (4). In white mice and 
kangaroo rats, water loss at each meas- 
ured humidity is significantly different 
from that at other humidities. As ex- 
pected, the water loss in white mice is 
significantly higher than that in the 
desert rodents, Dipodomys and Perog- 
nathus. This finding confirms earlier 
measurements (J). Species differences 
are not significant above a humidity of 
10.0 mg/lit. 

Also, as was expected from indirect 
evidence (see 8 for a summary), the 
rate of water loss in desert-inhabiting 
reptiles is considerably less than that 
in rodents, by a factor of about 10. 
Evaporation from a terrestrial anuran, 
Scaphiopus couchi, is only about 2 
times that from white mice and 4 times 
that from desert rodents. 

The rate of water loss is very sensi- 
tive to changes in degree of activity 
of the animal. When Perognathus in- 
termedius were caused to run in place 
for 5 to 10 minutes, they maintained 
a maximum rate of water loss 200 to 
290 percent of their rate when sleeping. 
The maximal rate of loss in Uma notata 
was 413 percent of their rate when rest- 
ing. 

In kangaroo rats, water loss from the 
head averaged 87.7 percent of the total 
water loss, and that from the body, 
only 12.3 percent. These averages are 
only for rats whose total loss was with- 
in the range expected for sleeping, 
nonpartitioned individuals. The head- 
to-body ratio did not vary significantly 
with ambient humidity. Assuming that 
the skin of the head loses water at the 
same rate as that of the body, we find 
the ratio of water loss from respiratory 
organs to water loss from skin to be 
about 84:16. This finding supports the 
conclusion of the Schmidt-Nielsens (J) 
that the kangaroo rat has a rather in- 
significant loss of water through its 
skin. Dipodomys merriami is impor- 
tantly different in this regard from an- 
other common desert-inhabiting rodent, 
Peromyscus maniculatus, in which loss 
of water from skin is about 46 percent 
of the total water loss (9). 

The ratio of water loss from the 
head to water loss from the body in 
tattlesnakes was 70.1:29.9 for both 
species at humidity of 0.0 mg/lit. and 
68.2:31.8 for Crotalus scutellatus at 
humidity of 3.3 mg/lit. Since the head 
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surface is quite small in relation to the 
body surface in snakes, these ratios are 
essentially ratios of water loss from 
respiratory organs to water loss from 
skin. As has been often contended (8), 
the skin of at least certain reptiles is 
indeed nearly waterproof. 

ROBERT M. CHEW 
Department of Biology, University of 
Southern California, Los Angeles 
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Laboratory, Arizona State 
University, Tempe 
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Electrocardiographic and 
Behavioral Effects of Emetine 


Abstract. The effects of subacute emetine 
poisoning on conditioning, spontaneous be- 
havior, and the electrocardiogram of the 
guinea pig are reported and compared. 
The depression in spontaneous behavior 
shown by the animals does not seem to 
be dependent upon any psychogenic action 
of emetine; there appears to be a correla- 
tion between the cardiac damage and the 
depression caused by the drug. 


Previous research by my co-workers 
and me has demonstrated that emetine 
is a drug with specific cardiotoxicity 
(1). Subacute emetine poisoning pro- 
vides a useful method for producing a 


pathological condition of the heart of 
the guinea pig and may be used in 
evaluating the cardiac effects of drugs 
and other factors (1). The electrocar- 
diographic changes observed in over 
200 guinea pigs so poisoned, together 
with histologic studies, have suggested 
that emetine is able to evoke general- 
ized myocardial damage, which spreads 
to the specific conduction tissue in the 
terminal stage of treatment (/). 

Along’ with  electrocardiographic 
changes, a marked behavioral depres- 
sion is seen in all guinea pigs, from the 
first days of subacute poisoning until 
the death of the animals from cardiac 
failure, which occurs, in general, 6 to 
7 days after the beginning of treat- 
ment. The onset and course of this 
depression seem to be closely connected 
with the signs of cardiac disturbance 
evoked by emetine. However, there 
are no data which permit the exclusion 
of interference of nervous or psycho- 
logical factors in the pathogenesis of 
the emetine depression. Moreover, 
cases of polyneuritis and other nervous 
manifestations after emetine intoxica- 
tion in man have been reported in the 
clinical literature (2), and many au- 
thors have reported that they obtained 
good results with emetine in the treat- 
ment of some neurological syndromes, 
such as herpes zoster (3) and alcoholic 
neuritis (4). 

These clinical data suggest that 
emetine, under certain conditions, may 
produce neurotropic as well as cardio- 
logical effects. However, prior to our 
study there had been no experimental 
or clinical data on psychological effects 
or mental disturbance attributable to 
emetine in therapeutic or toxic doses 
(1, 2). To discriminate between myo- 
cardial and psychological factors in 
the pathogenesis of the emetine depres- 
sion, in the research reported here (5) 
the effects of subacute emetine poison- 
ing on the behavior and the etectro- 
cardiogram of the guinea pig were stud- 
ied and compared. 

Six female guinea pigs were condi- 


Table 1. Effects of subacute emetine poisoning in six guinea pigs. 











: Electro- Reduction of 
Days from Animals Reduction cardiographic Depression Motor conditioned 
beginning of . of body wt. . F disability : 
(No.) or changes (intensity)f ,. . avoidance 

treatment (mean %) (intensity) (intensity)? (intensity)t 

2 6 —3.6 + 

3 6 —9.3 tb oe 

4 6 — 12.6 +++ = or et ay ++ 

5 6 —19S +++ + Sas oe +++ 

6 2 — 23.0 +++ +++ + + 

7 2 —27.5 or mo — ++ 

8 2 — 30.5 e-- +++ +++ +++ 





* Four animals died on the fifth day of treatment, after body weight and spontaneous and conditioned 
behavior had been checked and electrocardiograms had been made. The two remaining animals died 
on the eighth day, after the tests had been made. + On the second day only four animals manifested 
depression of spontaneous behavior. { No animals manifested motor disability or reduction of con- 
ditioned avoidance on the second and third days, only two on the fourth day, and only four on the 


fifth day. 
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tioned to an avoidance situation, by the 
method described by Mowrer (6). The 
unconditioned stimulus was a mild elec- 
tric shock. The conditioned stimulus 
was a combination of a steady light and 
a noise. The animals were conditioned 
to avoid the shock by crossing a bar- 
rier from a lighted into a dark com- 
partment of the cage. They reached 
the maximum percentage of positive 
responses—that is, conditioned avoid- 
ance—in from seven to 11 training 
sessions, each session comprising 20 
presentations of the conditioned stim- 
ulus. After this maximum had been 
maintained for more than three se- 
quential sessions, the emetine treatment, 
as described previously (1) was begun, 
and it was continued until the animals 
died. The animals were given 5 mg of 
emetine per kilogram of body weight, 
per day, subcutaneously. During the 
treatment the animals were regularly 
subjected to the conditioning sessions 
(7). 

Conditioning alone did not cause re- 
duction in body weight or any adverse 
symptoms (8). Electrocardiographic 
records made 15 minutes after the 
training sessions showed only a slight 
tachycardia. The six animals died 102, 
107, 111, 116, 170, and 180 hours, 
respectively, after the beginning of 
emetine treatment (8). During this pe- 
riod the guinea pigs showed a progres- 
sive reduction of body weight, together 
with electrocardiographic changes such 
as depression or inversion of the T wave 
and tachycardia in the first days, pro- 
longation of the PR interval and widen- 
ing of the QRS complex, and, in the 
terminal stage, bradycardia and intra- 
or atrio-ventricular blocks. 

By the third day of treatment, all 
the animals showed depression of spon- 
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taneous behavior, but no _ significant 
changes in conditioned avoidance were 
observed. Only in the terminal stage 
of treatment, when the animals were 
almost completely incapable of moving 
or crossing the barrier to avoid the 
shock, was there a marked reduction 
in conditioned avoidance. The mean 
values for conditioned avoidance in 
the six animals during the conditioning 
sessions immediately prior to emetine 
treatment, during the emetine depres- 
sion, and during the terminal stages 
were, respectively, 90, 92, and 24 per- 
cent. Similarly, the other parameters 
of conditioning, such as the duration 
of each session, the number of shocks, 
and the number of spontaneous cross- 
ings during each session, were not sig- 
nificantly influenced by the emetine 
treatment except in the terminal stage, 
when the duration of each session and 
the number of shocks were increased 
as a consequence of the animals’ im- 
paired movements. 

From these results, which are sum- 
marized in Table 1, it seems that a 
reduction in conditioned avoidance oc- 
curs only when the animals are physi- 
cally incapable of moving and is not 
associated with the early dépression 
produced by emetine. Since emetine is 
a drug specifically toxic to the heart 
(1), and since it does not influence 
the conditioning even when spontaneous 
behavior is depressed, it seems more 
likely that the depression is correlated 
with the heart disturbance caused by 
emetine than with a possible psycho- 
genic action of this drug. 

A. MARINO* 
Department of Anatomy, 
Laboratory of Neuropharmacology, 
University of California 
Medical Center, Los Angeles 
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* Present address: Institute of Pharmacology and 
Toxicology, University of Naples, Naples, Italy. 


12 September 1960 





SCIENCE, VOL, 133 











been 


Divi. 
requi 


An 


Etcl 
surf 
yielc 
mor 
scril 


bot 
up t 


phot 
com 


tive 
able 
tions 
This 
pro 
rev 


10 FE 








955 
jud- 


enz- 
old- 
8); 
ned, 


‘ine, 
npt. 


help 


see 
497 
hol. 


con- 
ntial 
| of 


73 
not 
icity. 
and 
italy. 


L, 133 








Kodak reports on: 


a definition of “very good”... a mask for glass, switched by light... an interesting sandwich 


posi . Lssaaral ” highbrows 


This enlarger was custom-built. 
The client’s affairs are of such a 
nature that to supply him with 
anything short of the best-per- 
forming merchandise that money 
can buy could have disastrous 
consequences for all men of good 
will. The enlarger is a link in an 
astonishing chain on which much 
depends. 

It is indeed a very good enlarger. 
We are tempted to resort to the 
cant of the times and call it a 
breakthrough in enlargers. We shall resist the temptation 
because we hate to lie. Nothing as climactic as a “break- 
through” has occurred in enlargers. 

The reason it’s a very good enlarger (the best in the world, 
we hope) is that some years ago it became apparent that 
descriptions like “‘very good” don’t help much in dealing 
with such problems and that more precise-sounding terms 
like resolving power don’t tell a full and honest story either. 
Progress came when we adopted the weltanschauung of the 
sound engineer, of all people! 

Can you imagine the audacity of treating a photographic 
lens or a photographic emulsion or a combination of the 
two as though it were a loud-speaker or a telephone line and 
developing equations for its sine-wave frequency response? 
Yet this is what we were forced to do and it worked. The en- 
larger above can prove that it worked. The photographic- 
emulsion men and the lens men are given a common lan- 
guage, which they had lacked. The frequency response of a 
combination as in the above enlarger can be cascaded with 
the frequency response of other elements in the total picture- 
handling system, including the electronic, if any. 

We have good reason to want to convince you that this 
nonsense is not as foolish as it sounds. We think that in the 
long run we shall be better off if we let you in on the prin- 
ciples by which we design a photographic system even 
though, under certain circumstances, we wish you would 
let us (George’s successors) do it for you. 

Education had best begin by studying a review paper, “‘Methods 
of Appraising Photographic Systems,” by one of our men who has 
been up to his ears in this subject for a couple of decades. Get your 
free copy from Eastman Kodak Company, Apparatus and Optical 


Division, Rochester 4, N. Y. Freshman calculus and doggedness 
required. 








An invitation to engrave 


Etching is, of course, not the only way to dig into a glass 
surface. With sufficient patience and skill a grinding wheel 
yields superb results. If time flits too rapidly for that sort of 
monkeying around, you coat a resist over your surface, 
scribe through it, and let the HF go to work. 

In case the pattern is intricate, or needs to be repeated, or 
both, you want a photosensitive resist. Then you can draw 
up the pattern once, nice and big and black, reduce it photo- 
graphically onto a Kodalith material and use the resulting 
photograph ‘as a mask which determines where the resist 
comes off and exposes the naked glass to HF. 

Think a moment what you are asking of any photosensi- 
tive resist. It must be capable of being switched by a reason- 
able amount of light from one to the other of two condi- 
tions: a) tenacious adherence to the particular material you 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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wish to etch and impenetrability to agents which rapidly 
attack that material; b) abject submission to attack by 
agents which do not affect the substrate, or alternatively, full 
permeability to appropriate etchants for the substrate. 

Obviously, we have given this matter much more than a 
moment’s thought. Our researches have now brought forth 
a photosensitive resist for glass and silicate ceramics to join 
our previously announced Kodak Photo Resist (“KPR,”’ for 
copper, clear anodized aluminum, and high-copper alloys) 
and Kodak Metal-Etch Resist (““KMER,” for other metals). 
We would be justified in trying to recover all that thinking 
expense by selecting a similar proprietary name to imply the 
discovery of a new chemical compound but have decided on 
a cleverer course... 

We shall have you buy Kodak Metal-Etch Resist and tell 
you how to convert it to a glass-etch resist by the use of 
those two arcane compounds, technical-grade aluminum 
stearate and suifur-free xylene. 

For details, write Eastman Kodak Company, Graphic Reproduc- 


tion Division, Rochester 4, N. Y. If you don’t want to bother stating 
your problem, just say “photosensitive resists.” 


Aromatic titanium 


<> Our first entry in the class of compounds called 
rl ferrocene is a little item that goes by the name 


a- ii “C1 Dicyclopentadienyltitanium Dichloride. That is 
g——-s. to say, the first member of the class obtainable 
as an Eastman Organic Chemical (Eastman 


8057, 5 grams for $4.45). Statements must be carefully 
worded when mentioning a compound reputed to be a stereo- 
specific catalyst for polyolefins. Wealth of empires hangs on 
such things. Nobody make a move, nobody drop or pick up 
a hint without first consulting his or her patent department. 

Academics can afford to be carefreer. They can follow 
knowledge where e’er it leads. They can revel in ferrocenes 
and rejoice to see a broadening of the whole concept of 
aromaticity in organic chemistry. Benzene, naphthalene, 
such old-fashioned aromatic nuclei are essentially two- 
dimensional. Here aromaticity enters the third dimension. 
Whee! !!! 

Considerations like zero dipole moment, non-polar na- 
ture, a single C-H absorption band, and the x-ray diffraction 
pattern cinched the pentagonal anti-prismatic “‘sandwich” 
structure for ferrocenes. Look at it up there. You would 
almost think that the science of chemistry has come to re- 
semble the art of constructing ship models inside abandoned 
whiskey bottles. The image is historically false, however. 
Ferrocenes are the offspring of a casual liaison between two 
problems: preparation of organo-iron compounds and the 
hunt for a route to fulvalene, > 


It soon developed you could have a filling in the sandwich 
other than iron. Our titanium ferrocene has a bright, gleam- 
ing copper-bronze sheen to it. The original iron ferrocene is 
also orange-colored. Maybe the color has more to do with 
the bread than with the filling. Maybe we see too many 
images. 

There is a lot of literature around on ferrocene chemistry. We our- 
selves put out a review article on it a couple of years ago.' We had no 
ferrocenes to sell then, but we did have a ferrocene expert on the 
payroll and wanted to show him off. Request a copy from Dis- 
tillation Products Industries, Rochester 3, N. Y. (Division 
of Eastman Kodak Company). Same address to order. 
five grams of the compound. Need a copy of “Eastman 
Organic Chemicals, List No. 42” ? 


Price subject to change without notice. 




















GRASSLANDS 


Editor: Howard B. Sprague 1959 
6” x 9", 424 pp., 37 illus., index, cloth. 
Price $9.00, AAAS members’ cash or- 
ders $8.00. AAAS Symposium Volume 
No. 53. 


This volume is intended as a review of 
knowledge on many aspects of grass- 
lands resources. The 44 authors were 
selected by their own professional col- 
leagues as being particularly competent 
to present the respective subjects. 
Thirty-seven papers are arranged under 
these chapter headings: 


1. Sciences in Support of Grassland 


Research 


2. Forage Production 
Humid Regions 

3. Engineering Aspects 
Agriculture 

4. Forage Utilization and Related Ani- 
mal Nutrition Problems 

5. Evaluation of the Nutritive Signifi- 
cance of Forages 

6. Grassland Climatology 

7. Ecology of Grasslands 

8. Range Management 


in Temperate 


of Grassland 


British Agents: Bailey Bros. & Swinfen, Ltd., 
Hyde House, W. Central Street, 
London, W.C.1 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 














RECORD YOUR OBSERVATIONS 
with a UNITRON 
PHOTOMICROGRAPHY SET! 


An inexpensive 
that 
duplicates the 
performances of 
costly apparatus. 
For every type 
of microscopy 
folate Mslalehieleiae]=)ab] 


accessory 


Easy to operate 
Allows continu 
ous observation 
while camera is in 
place, even during 
time exposures. Ad 
justable to fit the 
camera of your 
choice (35mm., #120, 
#127, motion pic 
ture, etc.). A valu 
able aid for teaching 
or learning. 


FREE 10-DAY 
TRIAL $ 


9% 


Model ACA Postpoid 


INSTRUMENT COMPANY e MICROSCOPE SALES DIV. 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 
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Letters 


Interpeduncular Nucleus 


Thompson [Science 132, 1551 (1960)]} 
relates damage to the interpeduncular 
nucleus of the rat to the loss of a vis- 
ually conditioned avoidance response. 
Since no mention is made of the closely 
adjacent nucleus of the posterior acces- 
sory optic tract, it would seem neces- 
sary to confirm the absence of damage 
to this visual center before ascribing a 
role in visual responses to the inter- 
peduncular nucleus. 

Davip BoDIAN 
Johns Hopkins University School of 
Medicine, Baltimore, Maryland 


David Bodian’s point, that neural 
structures (for example, the nucleus of 
the posterior accessory optic tract) oth- 
er than the interpeduncular nucleus 
may be involved in retention of pre- 
operatively learned visual tasks is well 
taken. The following data derived from 
two experiments [J. Comp. Physiol. 
Psychol. 53, 488 (1960); Exptl. Neurol., 
in press], however, strongly support my 
original contention [Science 132, 1551 
(1960)] that the interpeduncular nu- 
cleus has a significant role in visual re- 
sponses: (i) the degree of retention loss 
is directly related to the amount of 
damage to the interpeduncular nucleus; 
(ii) lesions placed immediately lateral, 
superior, or posterior to the interpedun- 
cular nucleus are without effect; (iii) 
lesions in the region of the posterior 
accessory optic tract are without effect; 
and (iv) damage to the habenulopedun- 
cular tract produces a deficit similar to 
that found with damage to the inter- 
peduncular nucleus. 

ROBERT THOMPSON 
Neuropsychiatric Institute, University of 
California Medical Center, Los Angeles 


I would like to comment on the re- 
port of the President’s Science Advisory 
Committee as it appeared in Science 
[132, 1802 (1960)]. As I read through 
the report, I was struck by one glaring 
lack: hardly anywhere, except inade- 
quately in the section called “Back- 
ground,” was there any questioning of 
why we scientists should do research. 
In that section, a pat on the back is 
given to the idea that research, that 
knowledge, is good for its own sake, but 
the main emphasis is on the “material 
returns of scientific investigation,” on 
a “recognition that the defense and 
advancement of freedom require excel- 
lence in science and in technology.” 

Now I do not want to quarrel with 
this division. We all recognize that not 
only science but all the arts—every- 
thing which lifts man above the brutes 





—should have the support of the gov- 
ernment and of the people. But, once 
we recognize that scientific endeavor 
has another function, that of increasing 
real wealth, of eradicating poverty and 
misery—once we recognize this func- 
tion, should we not also go about seeing 
to it that scientific research is so con- 
ducted that we can obtain these hoped- 
for results? Oh, I know that many scien- 
tists will immediately cry out, “Planned 
research! Conducted research!” But is 
not our research in this country mostly 
conducted, conducted for the govern- 
ment, for “defense,” for private profit? 
I hear no complaints from these people 
about this kind of research. 

What I would like to have read in 
that report was a summary of the areas 
where we could have more scientific re- 
search and of areas where we could 
immediately end research without loss 
to anyone. With no direction, talent is 
wasted, and the good name of science 
is besmirched in the public mind. For 


example, should so much money have. 


been spent on a relatively minor dis- 
ease, poliomyelitis? Do we really need 
research so that we can travel faster on 
this earth, or get to the moon within 
our lifetime? We have many problems 
which cannot be solved by improved 
weedkillers, or improved nasal sprays, 
or improved antibiotics. Our urban 
sprawls are spawning inhumanity; our 
resources are being squandered, our air 
is being polluted. Why cannot we do 
away with the internal-combustion en- 
gine and get some research going on 
something to take its place, without 
noise, without pollution, without a wast- 
age of scarce resources? Racial tensions 
are increasing all over the world; this 
is assuredly a problem which scientists 
can tackle. All your readers can multi- 
ply instances of such problems many 
fold, and I am sure all the problem- 
areas that they cite will be relevant, and 
all will be amenable to scientific en- 
deavor. 

You will say that it was not the pur- 
pose of the advisory committee to talk 
about these things. I answer that it was 
precisely in their province, if they were 
going to ask for more federal help and 
money, to give some ideas as to where 
this money and these brains are going 
to be used. Once you accept the idea 
that scientific research has goals besides 
the burgeoning forth of new knowledge 
to set beside the knowledge that has 
been handed down to us from previous 
generations—once you accept the idea 
that science should act to make more 
men’s lives better, more humane, sacro- 
sanct, then it devolves upon you to 
make it clear where this research should 
be conducted, in what fields, to meet 
what needs. 

If this is not done—and if the report 
is accepted it will not be done—then, 
to the layman, more scientific research 
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will mean more gadgets, more and bet- 
ter. bombs, more drastic, unnecessary 
changes in the conduct of our life. 
Really now, do we honestly need com- 
munications satellites? I have talked to 
many nonscientists, and to them, more 
scientific research means deadlier wars. 
Right or wrong, this is a conception, 
and it is up to us scientists to do some- 
thing about this, or else we will be 
damned, and, I think, rightly so. 
PHILIP SIEKEVITZ 
Rockefeller Institute, 
New York, New York 


Western Snake River Fault Zone 


Malde [Science 130, 272 (1959)] has 
described a zone of northwest-trending, 
high-angle faults which have displaced 
the western Snake River Plain down- 
ward relative to highlands on the north 
by at least 9000 feet; 5000 feet of the 
movement occurred between the early 
and middle Pliocene, and the balance 
occurred in Cenozoic time. His studies 
are based in part on numerous gravity 
measurements, and from an “analysis 
of a 50-milligal residual anomaly asso- 
ciated with the steep gravity gradient 
near Mountain Home, it is calculated 
that from 13,000 to 38,000 ft of rocks 
about as dense as Columbia River basalt 
have been dropped down against the 
Idaho batholith.” 

Kirkham [J/. Geol. 39, 210 (1931)], 
from a plane table traverse of Squaw 
Butte near Emmett, calculated a thick- 
ness of 17,000 feet for the Columbia 
River basalt exposed in the butte. He 
said that this thickness would not hold 
if faults were found. While the faults 
are not particularly obvious on the sur- 
face, they are easily observed from an 
airplane. The rocks are tilted at various 
angles, from 8 to 40 degrees, and form 
narrow north-south wedges. Horizon 
markers are not easily identified in the 
Columbia River basalt, but it is obvious 
from the large amount of displacement 
visible from the air that the actual thick- 
ness of the basalt is of the order of 
3000 rather than 17,000 feet. I have 
studied these basalts over large areas of 
Oregon, Washington, and Idaho and 
believe that a thickness in southern 
Idaho of appreciably more than 4000 
feet is not likely. It might be argued 
that Snake River basin was a down- 
faulted basin in which the basalts 
pooled and became unusually thick. 
However, nothing in the appearance of 
the basalts next to the major fault zone 
indicates that the basalts are ponded. 
It seems more likely that steep gravity 
gradient near Mountain Home is due 
to thin wedges of Columbia River ba- 
salt downdropped along the border of 
the plain against the Idaho batholith, 
leading to an error in calculated thick- 
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Who is this man? 


First, you should know a few things about him: 
He’s responsible, as a man who leads others 
through new frontiers must be; he’s a specialist 
... but a specialist with time for creative reverie; 
he welcomes new challenges and grows in learn- 
ing and stature with whatever he faces; he’s 
mature, dedicated, and inquisitive—traits of a 
true man of science. Who is he? He’s the indis- 
pensable human element in the operations of 
one of the Navy's laboratories in California. 
Could he be you? 





U. S. NAVAL ORDNANCE TEST STATION at China 
Lake and Pasadena: Research, development, test- 
ing, and evaluation of missiles, advanced propulsion 
systems, and torpedoes and other undersea 
weapons. 


U. S. NAVAL ORDNANCE LABORATORY at Corona: 
Development of guidance and telemetry systems and 
missile components. Research in IR spectroscopy, 
magnetism and semiconductors, etc. 


U. S. NAVAL RADIOLOGICAL DEFENSE LABORA- 
TORY at San Francisco: One of the nation’s major 
research centers on nuclear effects and counter- 
measures. 


U. S. NAVY ELECTRONICS LABORATORY at San 
Diego: One of the Navy's largest organizations en- 
gaged in the research and development of radar, 
sonar, radio, and acoustics. 


PACIFIC MISSILE RANGE and U. S. NAVAL MISSILE 
CENTER at Point Mugu: National launching and in- 
strumentation complex, guided missile test and 
evaluation; astronautics; satellite and space vehicle 
research and development. 


U. S. NAVAL CIVIL ENGINEERING LABORATORY 
at Port Hueneme: Research, development, and 
evaluation of processes, materials, equipment, and 
structures necessary to the design, construction, and 
maintenance of the Navy's shore bases. 


Qrecsceccecsccceevecevseccoccccoce 


Openings for Aeronautical Engineers, Chemists, 
Civil Engineers, Electronic Engineers, Electronic En- 
gineers (Digital Circuitry & Electro-Acoustic), Mathe- 
maticians (Test Data Processing & Analysis), 
Mechanical Engineers, Operations Research Ana- 
lysts, Physicists. 





The man we want must have an advanced de- 
gree, or a Bachelor’s degree with at least three 
years’ solid experience. He should contact... 
Personnel Coordinator, Dept. B 
U. S. Naval Laboratories in California 
1030 East Green Street 
Pasadena, California 











U. S. NAVAL LABORATORIES 
IN CALIFORNIA 


389 
























‘ 


for preparation of 


GAMMA GLOBULIN 


ES ee 








Available from 
Special Chemicals Dept. 
WINTHROP LABORATORIES 


1450 Broadway, New York 18, N.Y. 











GLASS ABSORPTION 
CELLS 9 “° KLEIT 








SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


















































Bird, Continuous Feed 


KYMOGRAPH 


The outstanding features of modern industrial recorders are 
retained in this instrument without losing the versatility 
necessary for kymograph work. Ink writing levers are used 
exclusively. 


The machine feeds an 80 foot roll of paper, 6 inches wide, 
at any of its eight speeds. Four of these are had with ex- 
ternal gears of 40 and 56 teeth in one position? by simply 
operating a gear-shift knob. By reversing the external gears, 
four additional speeds become available. 

Cat. No. 70-140 


PHIPPS ABIRDP, ine. 


Manufacturers & Distributors of Scientific Equipment 


6th & Byrd Streets - Richmond, Va. 
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OUTSTANDING ASSIGNMENTS 


for 


OUTSTANDING SCIENTISTS 


at the 


OPERATIONS EVALUATION GROUP 


of M. I. T. 


Seeking scientists who have the ability and 
imagination to apply their broad knowledge with 
originality in the field of research, the Operations 
Evaluation Group of the Massachusetts Institute 
of Technology offers stimulating career opportuni- 
ties to scientists with advanced degrees in mathe- 
matics and the physical sciences. 

For over 18 years, OEG has served as advisor 
to the Office of Chief of Naval Operations and 
the operating fleet. Engaged in both conventional 
operations research and in the solution of com- 
plex problems far out of the realm of the ordi- 
nary, OEG has the responsibility for conducting 
research that cuts laterally across many scien- 
tific disciplines. 

f you have the interest and the creative 
ability to apply your basic research findings to 
the solution of problems that are vital to the 
Navy and the national security, you are invited to 
write to OEG. Working in a professional atmos- 
phere and exchanging stimulating ideas with 
colleagues of the same discipline, you will find a 
rewarding opportunity for increased scientific 
stature and personal growth. 

OPERATIONS EVALUATION GROUP 
An Activity of the Massachusetts 
Institute of Technology 


Department F 
Washington 25, D. C. 


Physicists @ Physical Chemists @ Mathematicians 
Economists e Electronics Engineers 
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ness similar to that which caused Kirk- 
ham to miscalculate the thickness in 
Squaw Butte. 

HarRo_p T. STEARNS 
Post Office Box 241, Wahiawa, Hawaii 


Competitive Exclusion Principle 


It may seem unwarranted to extend 
the series of comments on the com- 
petitive exclusion principle, which has 
now proceeded from Hardin [Science 
131, 1292 (1960)] to Cole [132, 348 
(1960)] to Savile [132, 1761 (1960)], 
with asides by Van Valen versus Cole 
{132, 1674 (1960)]. However, two 
points in the discussion by Savile de- 
serve comment. 

He asserts that “the absence of 
clearly defined associations” emphasizes 
the reduced importance of competition 
in the arctic flora. Considerable recent 
vegetational research, some of which I 
summarized in an article in Science 
[128, 115 (1958)], suggests that clearly 
defined associations may not be char- 
acteristic and that the vegetation in an 
area may be regarded as changing in a 
manner most effectively treated as a 
continuous variable. It is, therefore, 
questionable whether the absence of 
clearly defined associations emphasizes 
anything. Savile’s suggestion that the 
flora, or better the vegetation, be de- 
scribed in terms of major habitats, if 
these are discernible independently of 
the vegetation itself, certainly has merit. 

Secondly, Savile refers to “closely 
related species with identical ecological 
requirements.” If we must beware of 
assuming that species have different 
ecological environments because they 
do coexist, we must also beware of 
speaking of two species’ having identical 
ecological requirements. The ecologi- 
cal demands of well-known species are 
not usually known in detail, and there 
is always the possibility that some es- 
sential requirement of a species may 
escape our most careful observation or 
experimentation. It may be argued 
that the plant as it integrates the multi- 
ple and undetermined components of 
the environment is the most, and per- 
haps the only, adequate measure of its 
environmental requirements. In any 
event, the assertion of ecological iden- 
tity is fraught with at least as many 
difficulties as the assumption of lack of 
identity. 

RoBERT P. McINTOSH 
Department of Biology, University of 
Notre Dame, Notre Dame, Indiana 


MclIntosh’s first point concerns the 
permanence of associations. With our 
currently ameliorating climate I feel 
certain that all plant associations are 
changing throughout temperate Canada, 
but that does not rob the association 
concept of its usefulness, if we use it 
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with discretion. The lack of such asso- 
ciations in most arctic habitats, whether 
we use this term or indulge in circum- 
locution, still reflects meager biological 
competition—as others with arctic field 
experience have agreed since my note 
appeared. 

In his final paragraph McIntosh ques- 
tions my phrase “identical ecological 
requirements” used in connection with 
disease resistance. I used the words, 
following ecological practice, with some 
misgiving, realizing that a semantic 
wrangle might ensue. Consider the ex- 
treme case of a single plant species with 
two populations differing by a single 


gene that governs disease resistance. 
The parasite being part of the environ- 
ment, these populations have different 
ecological requirements. Thus, if we in- 
sist on complete precision, no two 
species will ever have identical require- 
ments, and the exclusion principle be- 
comes completely meaningless, whereas, 
if we realize that usable definitions of 
biological phenomena must generally 
be flexible, the principle can be mod- 
erately useful under many, but not all, 
circumstances. 

D. B. O. SaviLe 
Canada Department of Agriculture, 
Ottawa 








ISOLATE CHROMATOGRAPH 
FRACTIONS 
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HAMILTON 
FRACTION 
COLLECTOR 


You can isolate exceedingly pure gas 
chromatograph fractions for supplemen- 

_ tal analysis with this single instrument— 
the Hamilton Fraction Collector! It uses 
the “Freeze-Out” method of fraction col- 
lection, capturing the sample in a U tube 
on ultra pure silica sand chilled to liquid 
nitrogen temperatures... providing up to 
98% plus recovery! 


@ Rapid, easy, one stroke operation 


@ Available with heated line for high 
boiling fractions 


@ 10 second preparation; samples at 5 
second intervals 


®@ Unlimited fractions from single run 
@ Economical fraction containers, no 


stopcocks, need no grease 





Order direct, or write today for literature and prices. 
Also available through your supply house. 


HAMILTON COMPANY, ivc. 


P. O. Box 307-K 


PRECISION MEASURING EQUIPMENT FOR CLINICAL 


Whittier, California 


AND MEDICAL RESEARCH 

















Meetings 
Forthcoming Events 


March 


1-3. Chemistry Symp., intern. (by invi- 
tation), Stanford, Calif. (B. Lamar, Stan- 
ford University News Service, Stanford, 
Calif.) 

2-4. Optical Soc. of America, spring 
meeting, Pittsburgh, Pa. (Miss M. Warga, 
1155 16th St., NW, Washington 6, D.C.) 

2-5. National Wildlife Federation, 25th 
annual, Washington, D.C. (Natl. Wildlife 
Federation, 1412 16th St.. NW, Washing- 
ton 6) 

5-9. Gas Turbine Conf. and Products 
Show, 6th annual, Washington, D.C. 
(Meetings Dept., American Soc. of Me- 


chanical Engineers, 29 W. 39 St., New 
York 18) 

6-8. North American Wildlife and 
Natural Resources Conf., 26th, Washing- 
ton, D.C. (C. R. Gutermuth, Wildlife 
Management Inst., 709 ‘Wire Bldg., Wash- 
ington 5) 

7-9. American Railway Engineering As- 
soc., annual, Chicago, Ill. (N. D. Howard, 
59 E. Van Buren St., Chicago 5) 

8-10. Instrument Soc. of America Contf., 
11th annual, Pittsburgh, Pa. (R. R. Web- 
ster, 900 Agnew Ave., Pittsburgh 30) 

8-11. Neurosurgical Soc. of America, 
Boca Raton, Fla. (R. K. Thompson, 803 
Cathedral St., Baltimore 1, Md.) 

9-10. Magnetohydrodynamics, symp. on 
engineering aspects of, Philadelphia, Pa. 
(N. W. Mather, Project Matterhorn, P.O. 
Box 451, Princeton, N.J.) 

12-17. American College of Allergists, 
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every laboratory 
has the space 
and a job 

for the... 





| CHROMATOBOX® 








for paper 
chromatography 


It measures only 3” x 3” x 2”, and produces a 17” paper chromatogram 
faster, easier, more economically than larger equipment. Uses only 
10 to 15 mi of solvent; quickly saturates its small atmosphere. Little 
jobs done in the CHROMATOBOX leave cabinets and jars free and 
uncontaminated for larger jobs. Use it for solvents that damage other 
apparatus. All parts are solvent resistant plastic or glass. 


The low price and convenience of the CHROMATOBOX 
open new opportunities to every user— 


Students can be given individual prac- 
tice in developing chromatograms. 
m Lectures can be illustrated with active 
demonstrations. m Test strips can be run 
that were previously neglected because 
of the bother with larger equipment. 
@ The scope of clinical laboratories can 
be broadened with data given only by 
chromatography. 

















Price $10 F.O.B. Richmond, California. Dept. A. 
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RESEARCH SPECIALTIES CO. 


200 SOUTH GARRARD GLVD. 





RICHMOND, CALIFORNIA 








annual, Dallas, Tex. (P. Gottlieb, 818 
Medical Arts Bldg., Philadelphia, Pa.) 

13-17. National Assoc. of Corrosion 
Engineers, annual, Buffalo, N.Y. (W. A. 
Mapler, 18263 W. McNichols Rd., De- 
troit 19, Mich.) 

13-24. Radiological Health, course in, 
Cincinnati, Ohio. (Chief, Training Pro- 
gram, Sanitary Engineering Center, 4676 
Columbia Parkway, Cincinnati 26) 

14-16. Clinico-Pathological Significance 
of Renal Biopsy, Ciba Foundation symp. 
(by invitation only), London, England. 
(Ciba Foundation, 41 Portland Place, Lon- 
don, W.1) 

14-16. Inter-Station Supersonic Track 
Conf., 6th symp., China Lake, Calif. 
(U.S. Naval Ordnance Test Station, Code 
307, China Lake, Calif.) 

15-17. Medical Photography and Cine- 
matography, intern. cong., Cologne, Ger- 
many. (Deutsche Ges. fiir Photographie, 
Neumarkt 49, Cologne) 

16-17. Textile Engineering Conf. 
American Soc. of Mechanical Engineers, 
Clemson, S.C. (ASME Meetings Dept., 
29 W. 39 St, New York 18) 

16-18. Aviation/Space Education, 5th 
natl. conf., Washington, D.C. (Natl. Avia- 
tion Education Council, 1025 Connecticut 
Ave., NW, Washington 6) 

17-19. International Medical Conf., 
Liége, Belgium. (Medical Commission of 
the FIR, Castellezgasse 35, Vienna II) 

19-25. American Soc. of Photogram- 
metry, American Cong. on Surveying and 
Mapping, Washington, D.C. (C. E. Palmer, 
ASP, 1515 Massachusetts Ave., NW, 
Washington 5) 

20-22. American Physical Soc., Mon- 
terey, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4) 

20-23. Institute of Radio Engineers, 
1961 intern. convention, New York, N.Y. 
(E. K. Gannett, IRE, 1 E. 79 St., New 
York 21) 

20-24. American Surgical Assoc., Boca 
Raton, Fla. (W. A. Altemeier, Cincinnati 
General Hospital, Cincinnati 29, Ohio) 

20-24. National Health Council, forum 
and annual meeting, New York, N.Y. 
(NHC, 1790 Broadway, New York 19) 

20-24. Western Metal Cong. and Ex- 
position, 12th, Los Angeles, Calif. (A. R. 
Putnam, American Soc. for Metals, Metals 
Park, Ohio) 

21-23. American Meteorological Soc. 
general meeting, Chicago, Ill. (E. P. Mc- 
Clain, Dept. of Meteorology, Univ. of 
Chicago, Chicago 37) 

21-23. American Physical Soc., Division 
of High-Polymer Physics, 21st, Monterey, 
Calif. (D. W. McCall, Bell Telephone Lab- 
oratories, Murray Hill, N.J.) 

21-23. American Power Conf., 23rd 
annual, Chicago, Ill. (W. C. Astley, Phila- 
delphia Electric Co., 900 Sansom St. 
Philadelphia 5, Pa.) 

21-24. American Assoc. of Anatomists, 
74th annual, Chicago, Ill. (O. P. Jones, 
Dept. of Anatomy, Univ. of Buffalo, Bui- 
falo 14, N.Y.) 

21-30. American Chemical Soc., 139th, 
St. Louis, Mo. (A. T. Winstead, ACS, 1155 
16th St., NW, Washington 6) 

23-25. American Orthopsychiatric As- 
soc., 38th annual, New York, N.Y. (M. F. 
Langer, AOA, 1790 Broadway, New York 
19) 


(See issue of 20 January for comprehensive list) 
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init] POsrt1oNs OPEN. |i 


Medical Writer-Editor 


Unusual opportunity for scientifically 
trained or experienced medical writer. 
Professional position with Ethical 
Pharmaceutical Division of expanding 
chemical corporation located in New 
York City suburbs. Box 19, SCIENCE. 

















Applications are invited for the position of 
Assistant Professor of Physics. Salary range is at 
present $6500 to $8500. The main research inter- 
est of the department is in the field of dielec- 
trics, and there are excellent facilities for this 
research. Ottawa is a center of government re- 
search activity, and cooperation with other lab- 
oratories in the Ottawa area is encouraged. Many 
regular specialist seminars and symposia are held 
in the district. 

Please apply to Dr. John Hart, Carleton Uni- 
versity, Ottawa, Canada. 


OUR 65th YEAR 


(a) Microbiologist; outstanding scientist to su- 
pervise medical microbiology group of 20 doing 
research in host factors, transformation reac- 
tions, applied research on _ coccidiostats, anti- 
bacterial, antifungal actions for prominent east- 
ern company; also (b) Biochemist; interested, ex- 
perienced nutrition, metabolism research to serve 
as supervisor, nutrition group, same organization; 
able to do basic fundamental research; requires 
outstanding scientific, supervisory ability to head 
promising young group; salaries for both mini- 
mum $15,000 plus substantial benefits. (c) Bio- 
chemist; Ph.D., or M.S. to head busy department, 
very large southwestern hospital; to $12,500 for 
Ph.D.; university city 200,000. (d) Bacteriologist; 
M.S., equivalent to direct department, 270-bed 
general hospital; vicinity $7500; New York City 
residential location. (e) Bacteriologist; B.S., M.S. 
to head department, hospital now expanding to 
350 beds; southeastern coastal city 50,000. (f) 
Neurochemist; research in degeneration, regen- 
eration central nervous system; possible faculty 
appointment outstanding midwestern university 
medical school. (g) Bacteriologist; Ph.D. to head 
busy section, 700-bed general hospital; univer- 
sity city, South-Central. (h) Biochemist; M.S., 
Ph.D. experienced clinical chemistry in general 
hospital to head department; will have outstand- 
ing facilities on completion present program; 
600-bed southern hospital. (i) Clinical Chemist; 

S., Ph.D. to operate laboratory, large, active 
general hospital; opportunity individual investi- 
gations; able organize, supervise technical staff; 
New York City. Woodward Medical Bureau, Ann 
Woodward, Director, 185 North Wabash, Chi- 
cago. FOUNDERS OF THE COUNSELLING 
SERVICE TO THE MEDICAL PROFESSION— 
SERVING MEDICINE WITH DISTINCTION 
OVER HALF A CENTURY. xX 
UNIQUE CHALLENGE. 
cist, chemist, astronomer, and_ geologist with 
graduate degrees, Ph.D. preferred. To instruct 
at Summer Science Camp. Educational experi- 
ment where science is taught in the relaxed 
surroundings of the outdoors. Small selected 
enrollment of boys with high aptitude and in- 
terest in science. Modern facilities and equip- 
ment. Salary open. Director, Adirondack Science 
Camp, State University College of Education, 
Plattsburgh, N.Y 2/10 


University of Otago, Dunedin, New Zealand 


DEAN OF THE FACULTY 
of 
HOME SCIENCE 


The University proposes to appoint 
a Dean of the Faculty of Home 
Science in succession to Professor 
Elizabeth Gregory, Ph.D., who is to 
retire shortly. The Dean to be ap- 
pointed will also be a Professor in 
one of the fields covered by the 
work of the School. The salary is 
£N.Z. 2,800 p.a 

Further information may be ob- 
tained from the Secretary, Associa- 
tion of Universities of the British 
Commonwealth, 36 Gordon Square, 
London W.C.1., or from the under- 
signed. Applications close in New 
ne and London on April 30, 








Openings for physi- 





























J. W. Hayward, 
e Registrar 
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Li} —FELLOWsEAPs iil 


Applications are being accepted for graduate 
study in Microbiology leading to Ph.D. Research 
and training programs in progress on biochemi- 
cal and biological aspects of normal and virus- 
infected tissue culture systems and other aspects 
of virology, mechanisms controlling bacterial 
cell division, electron transport, bacteriophage 
genetics and biochemistry, immunology, and nu- 
cleic acid and protein synthesis. Adequate fel- 
lowship stipends available. Write to Chairman, 
Department of Microbiology, Saint Louis Uni- 
versity School of Medicine, St. Louis 4, sana 


The Market Place 


BOOKS « SERVICES +» SUPPLIES * EQUIPMENT 











DISPLAY: Insertions must be at least 1 
inch in depth. Weekly invoices will be 
sent on a charge account basis—pro- 


vided that satisfactory credit is es- 
tablished. 

Single insertion $40.00 per inch 
4 times in 1 year 38.00 per inch 


7 times in 1 year 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 


36.00 per inch 
34.00 per inch 
34.00 per inch 
32.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 
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"From the hand of the veterinarian 


to research” ® 


albino rats 


CHARLES RIVER CD 
(Caesarean derived) 
CHARLES RIVER SD 
(Sprague-Dawley descendants) 
CHARLES RIVER W 
(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 


‘@Rigidly controlled environment 
(same bldg.) birth to surgery. 


@ High speed surgery by graduate biologists. 
@10 years experience animal surgery. 
@ Overnight air service from Boston 


THE CHARLES RIVER BREEDING LABS 


1018 Beacon St., Brookline 46, Mass. - RE. 4-2000 
Henry L. Foster, D.V.M., President 
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CAESAREAN-DERIVED 









® 





CHARLES RIVER CD- 
Hypophysectomies 
THE “CHARLES RIVER MOUSE FARMS 
Affiliate, The Charles River Breeding Labs 
1018 Beacon St., Brookline 46, Mass. RE 4-2000 








1919 - 1961 
LaMotte Chemical 
Chestertown, Maryland, U.S.A. 


Specialists in 
Colorimetric Techniques 
Reagents-Standards-Comparators 


Send for Illustrated 
Controls Handbook Dept. H 

















DL 5-HYDROXYTRYPTOPHAN 
and other significant 
Indole Derivatives 


REGIS Chemical Company 


1219 N. Wells Street Chicago 10, Illinois 











THE JUNIOR 
Garceau 
Electroencephalograph 
THE JUNIOR 
Price $575.00 complete’ 
No Batteries 
Requires no Shielding 
Prompt Delivery 
A.C. Operated 
oan Writing 

ped ad to Run 
ELECTRO-MEDICA 
LABORATORY, INC. 
, South Woodstock 2, Vermont 

















BACTERIOLOGICAL AND GROSS 


TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 


HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 









YOU NEED THIS REE 


CATALOG FOR YOUR FILES 


Serums, antiserums and bloods 
of all kinds for technicians and tissue 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 © Denver 16, Colo. 














Will BOOKS AND MaGaziNEs fill 
SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
our wants supplied from 
our Back Files of over 3, periodicals. 
Abrahams Magazine Service N. Y. 3, N. Y. 











Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
SS files you are qvitting to ot Ay ae mar- 
et prices. Write Dept S, Inc. 
Boston 50 Naasoncllaaets 











Proceedings of a conference by 
NAS—NRC Committee on Photobiology 


PHOTOPERIODISM 
AND RELATED PHENOMENA 
IN PLANTS AND ANIMALS 


922 pp., 256 illus., 1959 $14.75 
$12.50 cash orders from AAAS members 


AAAS 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 
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dimensions of 1969 weapons systems 


“Too often companies are satisfied with the accomplishments of today 
and allow schedule pressures to prevent concentration on tomorrow’s 
business. 


“This is not true at Martin-Orlando. We have established a group 
of high level engineers—_the Technical and Research Staff—who have 
the responsibility for creating and developing the skills and systems 
that will form the basis for Martin’s business in the time span 1965-1970. 


“Finding the men who can staff the 23 technologies necessary is 
not an easy task. It calls for engineers who are interested in technical 
rather than administrative accomplishment. It calls for engineers who 
have the clarity of concept to discard convention. It calls for engineers 
unhampered by ‘tunnel vision’—who can translate the tactical require- 
ments of the future into engineering reality. It calls for engineers who 
can do the jobs and meet the qualifications shown on the right. 


‘‘Martin-Orlando—prime contractor for Pershing, Bullpup, 
GAM.-83, Lacrosse, Missile Master and BIRDiE—is working on the 
threshold of the future. If you feel you would like to join us, are 
qualified, and would enjoy living in Florida, we would very much like 


to hear from you.”? | 
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Director, Technical and Research Staff 


Martin-Orlando’s Technical and Re- 
search Staff has immediate openings for 
high level engineers and scientists in all 
23 technologies being studied. Among 
these are: 


* OPERATIONS RESEARCH—Op- 
erations Research is of prime impor- 
tance in the Technical and Research 
Staff and is conducted primarily on 
the systems level in such efforts as 
weapons systems analysis, operational 
gaming and simulation, and sys- 
tem modeling. 


* ELECTRONIC SYSTEMS—con- 
ceptual design and evaluation of ad- 
vanced systems. Of significant interest 
at this time are high resolution tech- 
niques, missile detection and guidance, 
analytical studies of new communica- 
tion systems. 


* COMPUTER TECHNIQUES — 
digital systems and logic’ design for 
unique weapon systems applications. 
Concept through prototype experi- 
ence desired. 


¢ INFORMATION THEOR Y—as ap- 
plied to communications, guidance or 
radar systems with emphasis on in- 
formation theory, information proc- 
essing, statistical theory of communi- 
cations, decision theory, optimum 
coding and detection. 


¢ INERTIAL GUIDANCE—concep- 
tual and analytical investigation of 
advanced inertial guidance systems. 
Experience should be in modern weap- 
ons systems with emphasis on systems 
analysis for employment of inertial 
guidance techniques, and/or concep- 
tion and design of all or major portions 
of inertial guidance components. 


GROUND SUPPORT EQUIP- 
MENT CONCEPT AND DEVEL- 
OPMENT—emphasis on mobile 
missile systems analysis. Backgrounds 
in missile and equipment handling, 
servicing equipment development, 
transport and transport vehicle evalu- 
ation, soil mechanics, hard based in- 
stallations, and power generation 
systems are applicable. Experience 
with military logistics and tactical 
military operations highly desirable. 


Other technologies in which immedi- 
ate openings exist include: Electronic 
Packaging, Environments Prediction, 
Structures (Conceptual Analysis and 
Design), Human Factors, Missile 
Propulsion. 


If you are interested in and qualify 
for senior level work with this 
highly select staff, please contact 
C. H. Lang, Employment Manager, 
The Martin Company, Orlando 
30, Florida. 


WORK IN THE CLIMATE OF ACHIEVEMENT 
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New . « « for laboratories of Chemistry and Biology 


Jom Catalog 


ANNIVERSARY EDITION 


Encyclopedic, factual, convenient 


More comprehensive than former editions, with changes in 
format which have resulted in a lighter weight volume, more 
convenient to handle. 


More than 20,000 items 


New edition lists more than 20,000 items of Apparatus and 
Reagents, adequate stocks of which are regularly carried in 
our stock for immediate shipment. The Index is replete with 
cross references. 


Selection of Apparatus 


Selection is based on careful review and evaluation by our 
Technological staff. We therefore accept full responsibility 
for the satisfactory performance of every item listed. 


Distribution of the Catalog 


Copies will be sent to laboratory and purchasing personnel. 
’*Suggestions as to the catalog requirements of your laboratory 
or department will aid us in making adequate distribution. 


DUALITY AND SERVICE 


A.H.T.CO. ARTHUR H. THOMAS COMPANY 


PHILA USA 


TUAGORATORY APPARATUS More and more laboratories rely on ase 4 Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 





